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LINE-CLEARIN 
REE-TRIMMIN 


leet, snow, ice, torrential rains 
—these are the destructive forces which put utilities on thei 
mettle and repair crews on their toes. This winter has proved— 
as have so many, many winters—that Murray Crows’nests make 
the job of clearing debris by tree-trimming and re-stringin 
easier, faster, less costly. They are all-year maintenance ladders 
Send for full data on the fastest, easiest operating maintenance 


ladder made. Many models available. 
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@) Conductors are coated with corrosion-resistant Oko- 
loy, a lead alloy that outlasts tinning 2 to 1. 

& Internal corona cutting is eliminated and dielectric 
strength increased by Semicon Tape applied over the 
conductor on all Okolite-Okoprene cables operating at 
over 2000 volts. 

&) Moisture-resisting, high-voltage Okolite, an oil-base 
insulation proved in over 20 years of service, is made with 
Up-River Fine Para, the best grade of natural rubber. Ap- 
proved as Type RWSN by Underwriters’ Laboratories. 
© The Okoprene covering, a pioneering development of 
the Okonite laboratories, has established its stability and 
permanence on millions of feet of cable installed since 
1935 under the most severe conditions. 

© Both insulation and jacket are applied together in a 
single operation by the strip-process and uniformly vul- 
canized in a continuous metal mold to give the best and 
most dependable bond. 

© Insulation and covering receive but a single vulcaniz- 
ing “cure” thus eliminating the life-shortening effects of 
double vulcanization. 


t 


OKONITE &. 





With today’s installation costs” 


only the Lon Vp est Liv e d 


will be economical 





The lifetime cost of a cable rather than its first cost is the 
only true measure. Okonite wires and cables, built to stand 
up better and longer, can offset high installation costs. 


© Thickness of both insulation and jacket are accurately 
controlled by the Okonite strip-insulating process. 

©) In addition to a. c. tests, every Okolite-Okoprene 
cable is subjected to high-voltage d. c. tests more severe 
than used by any other cable manufacturer. 

©) Okolite-Okoprene cables have the longest and most 
extensive service record. 


Okolite-Okoprene’s electrical operating advantages, it- 
stallation advantages and design advantages are given 
along with dimensional data in illustrated, information 
crammed Bulletin EW-1037. For a copy, please address 
The Okonite Company, Passaic, New Jersey. 
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Forward — At Full Speed 


— in this industry now wish to curtail the 
legislative and public information activities of 
the operating electric utility industry. They sug- 
gest that the industry halt its attack on legislation 
which weakens it. They desire to shun the unifi- 
cation which has been recognized as vital. They 
even suggest changing the advertising program. 
All this would be based upon the results of the 


recent election. 


During the two years of a Republican Con- 
gress, did labor groups stop fighting restrictive 
legislation? Did farmers give up on the support 
of the tax on oleomargerine? Did the real estate 
groups give up on the housing legislation? They 
certainly didn’t. Anyone who suggests that the 
industry do anything other than expand its activi- 


ties is ignoring the facts of life. 


This industry has a good case to present to the 
people—and not only from the narrow viewpoint 
of self preservation. It has such a case also from 
the broad position of maintaining free enterprise. 


Socialism in this country came one step nearer 
last Nov. 2. It came either because the voters 
wanted it or because the voting public is not in- 
formed. The ultimate results will be the same. 


Before we criticize those who voted to come a 
step closer to the socialistic state, either con- 
sciously or unconsciously, let us determine who 
they are. Look around you and guess how many 
of those in your own organization voted for more 
public power, along with their families and 
friends. Count the votes among your customers, 
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who represent a portion of the forty million re- 
ceiving electric service in the United States. 
Count them among your business contacts with 
local, state and federal authorities, wholesalers, 


retailers, clubs and stockholders. 


The utilities are in daily contact with the vot- 
ing public to a greater degree than any other 
group except perhaps the radio, press or corner 
grocery. If these people inadvertently voted for 
more socialization of the power industry, it was 
because they either were unaware of the conse- 
quences or felt this to be a minor point. In either 
event, industry management is not excused from 
the responsibility of doing a better job in the 
future. 


This better job obviously includes more than 
improved service. It requires a better under- 
standing among employees, customers, friends 
and, most of all, the voters of tomorrow, of the 
good job electric companies have done. And 
finally, it means the recognition of the impor- 
tance of a departmentalized public information 
activity, with adequate personnel and manage- 
ment backing. 


The signal is clear. It cannot be less, it must 
be more. For failure to go forward at full speed 
would be admission of doubt. That kind of doubt 
has plagued the Republican party in its fence- 
straddling operation for 20 years. 


Let it be clear where this industry stands, the 
case which it has, and why it is the only safe 
way for America. 


a a a 





Hydrostatic Tests For Generators? 


THE INCENTIVE is strong today to increase the gas 
pressure of large hydrogen-cooled turbo-generators above 
15 psi to secure for peaking purposes the attractive in- 
creases in output that lie in that zone. 

But there are obstacles to this. Some of them appear 
ridiculous; particularly the code situation prevailing in 
many states that requires hydrostatic testing of generator 
housings operating at hydrogen pressures above 15 psi. 

Most state codes and insurance regulations follow the 
ASME code definition, under which a vessel having a 
gas volume greater than 7.5 cu ft, and an operating 
pressure greater than 15 psi falls in the class of an 
“Unfired Pressure Vessel”, IF interpreted to be used 
in that sense. 

Whether the housing of a rotating machine properly 
falls in the unfired pressure vessel class has never been 
conclusively settled. Pennsylvania and a couple of other 
states and some insurance company representatives have 
ruled that a generator housing is a machine part and is 
not governed by the unfired pressure vessel code. 

But in states where no clarification of the definition 
has been sought from code authorities, both manufactur- 
ers and purchasers ofthydrogen-cooled generators operat- 


*ing above 15 psi are responsible for seeing that their 


machines meet the unfired pressure vessel code. 

As C. M. Laffoon pointed out in his article Today’s 
Trend in Turbo-Generator Design, (ELECTRICAL Wort, 
Nov. 6, 1948, page 85), this can mean hydrostatic testing 
of the final structure during manufacture, stamping the 
material specification number on component parts and 
provision of a name plate that gives the hydrostatic test 
pressure and the hydrogen operating pressure. In some 
states, Mr. Laffoon points out, subsequent annual inspec- 
tion is required and additional hydrostatic tests may be 
demanded by the inspector! 

Eventually all state code authorities and insurance 
groups will follow Pennsylvania’s lead in declaring gen- 
erator housings to be what they obviously are—parts of 
machines. But this will take years at the present rate. 

Meanwhile, manufacturers and users who really want 
that 10% increase in capacity that is available at 30 
psi (above the 15-psi output rating) must go through the 
expensive and rather ridiculous motions of hydrostatic 
test and annual inspection—or go without some cheap 
kilowatts that may come in mighty handy one day. 


Haste Can Waste Kilowatts 
EVERY KILOWATT to become available between now 


and Christmas week will be a welcome addition. But it 
is important that the preparations for additions be set 
up with as much regard for security as for haste. 

In the urge to get new kilowatts on the line there is 
great temptation to omit many of the precautions which 
have habitually been taken with new plants and new units. 
Past experience in more serene years may easily have 
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indicatea that testing and checking and rechecking was 
often little more than confirmation of good equipment 
well installed. Little in the present situation warrants such 
confidence in the integrity of the myriad of tasks involved 
in the installations in a power plant. 

Astounding is a mild word to apply to some of the 
episodes reported in circles where power plant energiza- 
tion is being discussed. Unbelievable carelessness and 
lack of regard for the delicacy of electrical equipment and 
electrical instruments have been reported. Damage in tran- 
sit is a common occurrence and some equipment is being 
hauled by motor freight to reduce the number of handlings 
and transfers. Equipment on the job has been left ex- 
posed to the weather after unpacking, largely neutralizing 
the care taken by the manufacturer to protect the insula- 
tion and the vulnerable components. 

Any disposition to curtail the amount of testing and 
checking is likely therefore to result in subsequent mishaps 
and operating difficulties which will delay rather than 
expedite the sustained capability of new facilities. 


Inadequate Adequate 
THERE IS a newly published book, Practical Residental 


Wiring, which is as practical as its title says it is. Follow- 
ing its instructions, any person of average intelligence 
should be able to do a satisfactory job of ordinary house 
wiring in compliance with the National Safety Code. And 
then a lot of additional outlets would have to be put in if 
the occupant wanted to enjoy fully the comforts and amen- 
ities of modern electrical living. For continuance of the 
ordinary way ordinary houses are wired, the book is an 
excellent manual. But to the fullest enjoyment by ordi- 
nary folks of the modern values of electric service, the 
book makes little or no contribution. 

Now, why is this? It is not that the author had never 
heard of the industry effort to promote adequate wiring 
or that he did not recognize the problem of inadequacy. 
Recognition of it is indicated in several places in the book. 
In one, the opening paragraphs of the chapter on surface 
extensions, the reasons for such extensions are discussed— 
more clocks, radios, electric blankets and other devices 
than outlets to plug them into. But all the instructions and 
examples on circuiting and layout are based on Code 
values. Thus the learner gets his first impressions of the 
art in terms of minimums, which is exactly what is wrong 
in the wiring picture. Architects specify and contractors 
quote minimums. Customers accept them, knowing no 
better. 

The author of this book cannot be criticized for not 
playing up adequate wiring in it. He put into the book 
all that seemed to him necessary for a pliers-and-screw- 
driver workman to know about residential wiring. The 
fact that it did not seem to the author necessary to lay 
special emphasis on wiring adequacy is a criticism of the 
electrical industry in that it has not yet sold the adequate 
wiring idea to its members, much less to the public. 
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The Electrical Week 


Construction of all classifications will reach $18.5 
billion this year, but the McGraw-Hill Department of 
Economics predicts next year will be even better, 
$19 billion plus ... NEMA President W. C. John- 
son warned members at their annual meeting at 
Atlantic City that sales of electrical equipment have 
reached their peak and that long-delayed postwar 
business development plans soon may have to be 
dusted off . . . In similar vein speakers at the Gen- 
eral Sales Conference of the Southeastern Electric 
Exchange at Savannah predicted that the sales organ- 
ization will be the most important and most pampered 
section of the industry in 1949 . . . Federal agencies 
concerned with developing the Pacific Northwest are 
nearing an agreement on their regional planning. 
They will present a united front in going after the 
8ist Congress for funds . . . Wisconsin will increase 
its generating capacity 88% in the next six years, the 
State Utility Association And 
for those interested in energy output, the percentage 


was informed... 
increase over last year is decreasing each week though 
the total output is still rising weekly to a record high. 


Abraham Lincoln Hotel, Reading, Pa., is planning to 
install electric blankets in its better rooms. 


Good news for the American taxpayer is the rapid 
recovery of Germany. Industrial production for 
October reached 75% of the 1936 level, the highest 
yet, and is still rising. Steel output is running at an 
annual rate of 7,500,000 ingot metric tons. 

The one big 
and electrical 


Bizonia 
exports are triple those of last year. 
problem is how to get 
equipment. 


more coal 


Southwark Plant of the Philadelphia Electric Co has 
3,000-kw of capacity per employee. This is more than 
three times the 950 kw of its older Schuylkill plant. 


Mass quitting of work has been ruled “persuasive 
evidence” of a strike under the Taft-Hartley Act if 
there is no contrary explanation. The ruling was 
made by an NLRB trial examiner in a case involving 


members of an IBEW local who walked out of Oak 
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Ridge when non-union employees of an electrical 
contractor started to install lighting fixtures. 


Philip D. Reed, General Electric chairman, who is in 
England to attend sessions of the Anglo-American Produc- 
tivity Council, has suggested that Britain might speed up 
her industrial production by sending “substantial num- 
bers” of workmen and administrators to study modern 
U.S. factory methods. 


Sales of conveyor belts are skyrocketing. Industries 
are installing them to cut production costs. Since the 
belts are motor-driven, more belts mean greater sales 
of electricity to industrial consumers. 


Since 1935 the price of electricity has come down. In 
that year only eight states had average monthly bills for 
250 kwhr of residential service of less than $7.40. In 1948 
only eleven states had bills over $7.40, and even in these 
1] the bills were lower than in 1935. 


Sweden is planning to increase its installed gen- 
erating capacity from 1,340,000 kw to 2,705,000 kw 
by 1953. Practically all will be hydro since Sweden 
has no coal. 


When Philadelphia Electric Co found it necessary to 
remove rocks from the channel below its Conowingo 
Plant on the Susquehanna, in order to improve runoff, 
it used aerial photos to determine which rocks were 
causing the trouble. 


Notes From The News: 


Union Electric Co of Missouri reports that it is in 
better shape to serve its customers than it was last 
year at this time. Credit goes to the 80,000 kw added 
last spring at its Venice Plant, greater efficiency at 
its other plants, and to the heavy rainfall ... Daylight 
Saving Time is likely to be the rule along the Pacific 
Voters in Portland and Seattle 
approved it on election day. DST is still in effect in 
California and parts of Nevada . . . Milwaukee Gas 
Light Co has taken a new approach to the problem 
of increasing rates. Before going before the PSC for 
an increase, the utility calls in attorneys for jthe 
affected cities and any opponents of the move. This 


Coast next summer. 
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eliminates many misunderstandings before hand and 
speeds the formal PSC hearing. 


Tacoma’s plan to build a hydro project on the Cowlitz 
River is getting strong opposition from fishing interests of 
. . Toledo 
Edison Co set a daily power production record on Nov 3 
of 4,286,649 kwhr. October was also a record breaker, 
with 113,238,239 kwhr ... Buffalo Niagara Electric would 
like to install smoke prevention equipment at its Huntley 
Station, but demand for electricity is so great that the 


northern region and southern Washington 


plant can’t be slowed down enough to permit the instal- 
lation . . . Senator Wiley, Wisconsin Republican, has 
joined the opponents of the New York-Province of Ontario 
St. Lawrence hydro project because navigation is not 
included . . . North Carolina is getting 6% of the gross 
receipts of utilities. Now the municipalities want the 
State to give them a share. 


Reclamation Commissioner Michael W. Straus has 
given the signal for postponing further cuts in Rec- 
lamation Bureau field personnel .. . The editor of a 
Nashville, Tenn., labor paper asserts a number of 
Tennessee organizations and business men have been 
receiving requests for pictures of TVA installations 
and detailed information about the Valley area. The 
unhappy part is that they are from Germans living 
in the Russian-controlled areas. Assumption is that 
the Russians want the information . . . Mississippi 
Power & Light Co has formed a Quarter Century 
Club. Forty-five employees qualified as charter mem- 
bers .. . Because the Post Office Department, which 
controls radio broadcasting in Britain, receives 40,000 
complaints a year about radio interference, the House 
of Commons has passed a law allowing electrical 
inspectors to enter homes in search of appliances 
causing interference. 


Although the past summer was drier than normal, rain- 
fall artificially produced brought precipitation in excess 


of normal in four sections of Arizona . . . Electricity isn’t 
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RALPH D. JENNISON, New York State Electric & Gas Corp president addresses guests at groundbreaking exercises for an addition to 
Jennison Station at Bainbridge. Station’s 33,000-kw capacity is to be doubled. J. C. Dykman, plant superintendent, is at his left 


just keeping the young people on the farm. It’s keeping 
the retired farmer and his wife there also. Instead of 
moving to town, they now take a home near their former 
one. 


FINANCIAL: 


Virginia Electric & Power Co has reported gross 
revenues of $4,411,301 for October, an increase of 
17.5% over the corresponding month of 1947 
Dayton Power & Light Co has been authorized by 
the Ohio PUC to issue $15,000,000 in 30-vear bonds 
to be sold at competitive bidding . . . South Carolina 
Electric & Gas Co has filed a petition with the State 
PSC for authority to issue $3,000,000 in bonds to 
finance its construction program ... Voters of Fulton, 
Mo., have approved a $300,000 bond issue to finance 
improvements and an addition to its municipal power 
plant. 


Brockton (Mass.) Edison Co has borrowed $4,000,000 
on 30-year first mortgage bonds at an interest cost of 
about 3% .. . Philadelphia Electric Co contemplates 
$19,000,000 in new financing early in 1949 in connection 
with a projected expenditure of $47,600,000 for new con- 
struction next year . . . Savannah Electric & Power Co 
has been authorized by the Georgia PSC to issue and sell 
$1,000,000 of 5% cumulative preferred stock to finance 
its construction program . . . Private placement of $4,000, 
000 in 34% first mortgage bonds, due 1977, with a group 
of insurance companies has been announced by Portland 
General Electric Co 


CONSTRUCTION: 


New generating units are going on the line rapidly 
these days. Georgia Power Co has put a 22,500-kw 
unit in operation at Plant Mitchell; Ohio Power Co, 
a 125,000-kw unit at Brilliant Plant; New Brunswick 
Electric Power Commission, a 16,750-hp unit 4 
Chatham, N. B.; and Shawinigan Water & Power Co, 
a 65,000-hp unit at Shawinigan Falls. 
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1948 Building Boom to Go Still Higher 


Construction Bill Will Be $18.5 Billion in 1948 but $19 Billion Next 
Year—Only Serious Decline Expected in Industrial Classification 


Homes, office 
farm 
structures are going up as fast as ma- 
bought and workers 


Tins 1s a building year. 


buildings, stores, factories, and 


terials can be 


hired. Everyone who hasn't already 
built seems ready to, indicating that 
1949 will be another big year for the 
construction industry. 

In dollars 1948 will smash all records 
for the industry. It is running more 
than 30% ahead of 1947. 


of price and cost increases, the indus- 


But because 


try’s physical volume will be only 10 
to 20% above last year’s. Figured on 
the value of materials and the on-the- 
site cost of putting them together, new 
construction of roads, dams, buildings, 
houses, and other projects will add up 
to $18,500,000,000 for 1948. There will 
be another $8,000,000,000 plus for ma- 
terials and manpower to maintain and 
repair existing structures. This means 
a total of $27,000,000,000 for 1948 con- 
struction. 

Of this figure, the McGraw-Hill De- 
partment of Economics estimates, only 
a little more than $4,000,000,000 will 
go for public construction—highways, 
sewer and water systems, schools, hos- 
pitals and institutions, and conserva- 
tion and development programs. Private 
enterprise is footing the remainder of 
the bill. 

Despite all charges to the contrary, 
private enterprise is building housing. 
This year $8,000,000,000 will be spent 
for that purpose, adding about 1,000,- 


Residential 


000 houses to the nation’s total. Next 
year the total spent may be a little less, 
but t! 


Bases of this optimistic view are the 


e year will still be a good one. 


increasing number of families. the move- 
ment of population, and the dissatis- 
families with their 
present living quarters. This year 675,- 
000 new families will be added. Several 
hundred thousand families 
moved from farms to towns. 


faction of many 


will have 
In certain 
states that have grown rapidly in popu- 
lation since 1940 there is still an ex- 
treme shortage of housing. And-in every 
state there thousands of families 
roof over their heads but 
They want modern homes 
All this adds up 
to more housing for 1949. 

One adverse factor in the coming 
year will be rent controls. Congress is 
certain to see that such controls 


are 
who have a 
don’t like it. 
with all conveniences. 


are 
extended and may even make them 
more severe. Builders of rental units 


are unlikely to go ahead with such 
construction until they are certain what 
the future holds for them. On the other 
hand, Congress is expected to extend 
a helping hand to public housing. The 
two opposing forces may cancel each 
other. 

Industrial building is sure to fall off 
in 1949. This year the total will be 
around $1,400,000,000. Next year it 
may drop as low as $800,000,000. More 
and more companies have all the build- 
ings they need. With money tight, they 
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are investing in new equipment, which 
will pay for itself in a few years through 
increased output, rather than in plants, 
which take about 20 years to pay off. 

Public utility construction is the one 
type of industrial building in which 
there will be no letdown. Electric util- 
ities will spend every cent they can get 
together. The total will depend on the 
ability of manufacturers to supply ma- 
terials and equipment. Demand is so 
great that even if some utilities should 
change their plans and reduce expendi- 
tures, others would grab the materials 
and equipment released. Gas, com- 
munication, and transportation utilities 
are in a similar position. 


Commercial Building Up 


Commercial construction, which will 
run $1,400,000,000 in 1948, will equal 
or better that “figure next year. 

The number of churches, schools, in- 
stitutions, hospitals, hotels, and miscel- 
laneous structures being built is gain- 
ing fast.e This year’s $900,000,000 total 
is likely to rise to $1,100,000,000 in 
1949. Since the end of the war institu- 
tions have been busy raising money for 
new construction. Prosperous conditions 
have aided them. Now that they have 
the money, they will build. Church 
construction in 1948 has been 90% 
above last year. 


More Public Works in 1949 


Even before the election, estimates 
of public construction were close to 
$5,000,000,000 for 1949, a billion more 
than in 1948. The defeat of the econ- 
omy-minded Republicans may possibly 
increase the 1949 figure. But all in- 
dications are that the nation’s bill for 
construction, both private and public, 
will climb from $18,500,000,000 in 1948 
to better than $19,000,000,000 in 1949. 

This continued high rate of construc- 
tion means a great deal to the electrical 
industry. To utilities it means there 
will be no slackening in demand for 
electricity. The new homes, industrial 
plants, commercial buildings, and in- 
stitutions will mean more customers, 
more demand. The need for building 
materials and for equipment and furni- 
ture for the new structures will keep 
industrial activity at a high level. This 
means that sales of electricity to indus- 
trial customers will stay high, probably 
even increase. 

For the electrical manufacturers, a 
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good market is assured. Utilities will 
buy as heavily as ever. New manufac- 
turing plants can’t do without money- 
saving electrically driven equipment. 
Commercial buildings will offer a mar- 
ket for lighting equipment, air condi- 
tioning, and elevators. New homeown- 
ers will want electric appliances. And 
wire and cable manufacturers may ex- 
pect a sellers’ market, for what good is 
electricity without adequate wiring? 


NARUC Head Advocates 
Material Allocation Probe 


A Congressional investigation of 
private industry’s voluntary method of 
allocating critical materials and the 
attendant rise in black market activities 
has been advocated by Walter R. Mc- 
Donald, president of the National Asso- 
ciation of Railroad and Utilities Com- 
missioners. 

In his annual report to the Associa- 
tion at its meeting this week at 
Savannah, McDonald also pointed to 
the petroleum industry as one whose 
out-of-line prices should be investigated. 
“In many instances,” he said, “electric 
utility rate increases have been made 
absolutely necessary in order to offset 
the increased price of fuel oil exacted 
by an industry which is already receiv- 
ing excessive earnings when measured 
by any standard.” 

Electrical transformers were the one 
item of electric utility equipment which 
he singled out as being in such short 
supply that utilities are unable to 
secure enough to furnish adequate 
service or to extend facilities. 


Pacific P&L Construction 
to Cost $2,000,000 in 1949 


Pacific Power & Light Co has an- 
nounced it will spend more than $2,000,- 
000 next year in Yakima County, Wash., 
for construction work, as compared 
with $1,248,000 spent this year. 

The program will include construc- 
tion of a substation west of Yakima, 
installation of 115-kv circuit breakers at 
the Union Gap substation, rebuilding 
the Toppenish substation to double its 
capacity, construction of a substation at 
Grandview, building of additional 
switching equipment at Sunnyside, and 
construction of a 115-kv transmission 
loop to circle the Yakima area. The 
new loop, replacing a 69-kv line, will be 
the first step toward construction of 
three additional major substations at 
Yakima and one at Selah. 
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IN RECOGNITION of half a century or more of continuous service to the electrical industry, 
NEMA 50-Year Gold Certificates were presented by NEMA President W. C. Johnson, left, 
to W. N. Goodwin, center, and C. L. Peirce at annual meeting at Atlantic City 


Equipment Sales Have Hit Peak, 
Johnson Warns NEMA Meeting 


SIGNS THAT SALES of electrical equip- 
ment have reached or passed their 
peak and long-delayed postwar business 
development plans soon may have to be 
dusted off were seen last week at the 
annual meeting of the National Elec- 
trical Manufacturers Association in 
Atlantic City. 

W. C. Johnson, vice-president in 
charge of sales, Allis-Chalmers Manu- 
facturing Co and retiring president of 
NEMA, said the signs are “as clear 
as can be.” He noted the 17144% de- 
cline in farm prices compared with a 
year ago, the tripling of department 
store advertising in the last three 
months, and the intensified sales activi- 
ties of many retail groups. 

A downward turn in business, John- 
son said, will bring new dangers. Young 
executives, who have never operated a 
business in a_ period approximating 
“normal times,” may overcorrect. An- 
other threat is the readiness of “the 
champions of planned economy” to 
jump in and be “helpful”. He urged 
NEMA members to fight against fur- 
ther regimentation of business as long 
as possible in an effort to restrict it to 
the planning stage. 

That business has been good was in- 
dicated by Johnson’s report that NEMA 
members’ dollar volume of products in 
the scope of the organization will be 
$3,000,000,000 in 1948. This is an in- 
crease of some $400,000,000 over last 
year. In 1934 the NEMA members of 
that time had a volume of $434,000,000. 


Commenting on the recent election’s 
effect on business, Johnson expressed 
doubt that any slacking off that may 
occur will be as severe under the pres- 
ent administration as it might have 
been under another. This adminis- 
tration has shown no inclination to stem 
inflation, Johnson said. He noted that 
people always buy on a rising market. 
“I do not think this country will be 
what it could have been with the Repub- 
lican party in power,” he said, “but it 
is still worth fighting for.” 

NEMA’s budget for 1949, approved 
at the meeting, reveals a 52.5% increase 
in funds allocated to engineering pro)- 
ects. This action indicates that during 
1949 NEMA will increase its activity 
in the field of codes and _ standards, 
particularly those concerned with ma- 
terials used in the manufacture of elec: 
trical apparatus. Allocations of funds 
to business development and public in- 
formation projects were sharply re 
duced. 

NEMA presented 50-Year Gold Cer- 
tificates in recognition of half a century 
or more of continuous service to the 
electrical industry to W. N. Goodwin, 
vice-president (retired), Weston Elec- 
trical Instrument Co, and C. L. Peirce, 
chairman of the board of Hubbard & 
Co. 

B. W. Clark, vice-president in charge 
of sales for Westinghouse Electric 
Corp, was elected by the board of 
governors as NEMA president for the 
coming year. New _ vice-presidents 
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GENERAL SALES CONFERENCE of SEE brought together manufacturers and utility men. Among them were, left to right, left panel: 
Roy H. Knox, manager of advertising and sales promotion, Birmingham Electric Co; Les M. Taylor, vice-president of Mississippi Power & 
Light Co and chairman of the conference; and L. C. Truesdell, vice-president, Hotpoint, Inc. Right panel: J. E. McCarthy, sales manager 
of Automatic Blanket and Sunlamp Division, General Electric Co; Harry Restofski, chairman of EE! Commercial Committee; R. S. Bell, 
Commonwealth & Southern Corp; and H. E. Cox, vice-president of Birmingham Electric and vice-chairman of the conference 


chosen were D. F. G. Eliot, vice-presi- 
dent, Western Electric Co; C. W. Hig- 
bee, manager, Wire and Cable Dept, 
U. S. Rubber Co; Don G. Mitchell, 
president, Sylvania Electric Products, 
Inc; and E. E. Potter, vice-president, 
General Electric Co. Whipple Jacobs, 
president, Belden Mfg Co, was re- 
elected vice-president. 


Street Lighting Monopoly 
Charged in Indictment 


Six corporations and seven of their 
officials have been charged by a federal 
grand jury in Cleveland with monopoliz- 
ing the $10,000,000 a year street light- 
ing industry. 

Criminal indictments were returned 
against General Electric Co; Westing- 
house Electric Corp; Line Material Co, 
Milwaukee; Union Metal Manufactur- 
ing Co, Canton, Ohio; Pacific Union 
Metal Co, Los Angeles; and Holophane 
Co, New York. Named as co-conspira- 
tors on a lesser scale were American 
Concrete Corp, Chicago, and Taper 
Tube Pole Co, San Francisco. 

Four violations of the Sherman Act 
were charged: conspiracy to restrain 
trade, conspiracy to monopolize, attempt 
to monopolize, and actual monopoliza- 
tion. Officials of Westinghouse and 
Union Metal have already publicly 
denied the accusations, saying that their 
companies had “never knowingly 
violated” the anti-trust laws or any 
other laws in the sale of their products. 


Rainier Rejects PUD 


Voters of Rainier, Ore, have rejected 
a move to establish a peoples utility 
district in the community. 





Need for Broader Sales Promotion 
Stressed at Southeastern Meeting 


SALES FORCES of utilities, electrical 
appliance manufacturers, and merchan- 
disers will come into their own next 
year and be one of the most important 
and pampered organizations in the in- 
dustrial economy. It will be up to mer- 
chandising sales techniques to move 
into consumer channels the tremendous 
productive capacity of industry. Atten- 
tion and assistance will be directed 
toward salesmen to prevent clogging of 
pipelines. 

Such was the opinion expressed at 
the annual General Sales Conference of 
the Southeastern Electric Exchange 
held at Atlanta, Oct 10-12. Speaker 
after speaker indicated the necessity of 
broadened sales promotional effort 
backed by aggressive advertising. With 
the exception of electric ranges and re- 
frigerators, most lines of appliances 
are in plentiful supply. As 1949 ap- 
proaches, the first two will be available 
for immediate delivery to consumers. 

The three-day sales meeting was 
studded with optimism and backed by 
enthusiastic sales programs. There was 
no feeling that business was going into 
a tailspin because President Truman 
had been returned to office. Manufac- 
turers served notice that they would 
turn out the appliances and expect 
utilities and dealers to sell them. 

W. V. O’Brien, General Electric Co; 
L. C. Truesdell, Hotpoint, Inc; and 
T. J. Newcomb, Westinghouse Electric 
Corp, all agreed that there was little 
likelihood of price reductions. A fourth 
round of wage increases probably would 
bring higher prices, since manufac- 
turers cannot absorb any further in- 
crease in material and operating costs. 

Laurence Wray, editor of Electrical 
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Merchandising, urged that utilities take 
the lead in arranging meetings between 
electrical dealers and plumbers to iron 
out the present conflict on installation 
of piped-in appliances. 

Government hydro and multipurpose 
projects were discussed by Charles A. 
Collier, vice-president, Georgia Power 
Co. He suggested that the government 
is in a better position to construct the 
projects but the utilities should dis- 
tribute the power. 

Salesmen were praised by J. F. Crist, 
vice-president, Southern Co. He said 
that they were needed in the utility in- 
dustry to sell its story to the public, to 
sell financing to the bankers so that 
necessary funds could be raised for 
construction, and to sell better electric 
living. A tipoff to what is needed to 
move equipment and appliances was 
given by Elon G. Borton, president and 
general manager of Advertising Federa- 
tion of America. Borton said that ad- 
vertising represents only 1.9% of the 
nation’s total income and less than 1% 
of total sales. The present $3.8 billion 
advertising budget must be upped to $5 
billion if consumer sales are to be sufh- 
ciently stimulated to move total produc- 
tion in 1949. 

As an indication of what the electric 
utilities are preparing, Harry Restofski, 
Edison Electric Institute, gave a pre- 
view of the EEI promotion campaign 
on the all-electric kitchen. He said that 
if every kitchen were all-electric, it 
would require $35 billion worth of 
appliances and 165 billion kwhr a year 
in addition to present requirements, to 
keep them operating. Additional utility 
revenue of over two and a third billion 
dollars would result. 
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RADIANT HEATING Committee of American Institute of Electrical Engineers were guests of Ford Motor Co at its Lincoln-Mercury 
Division Plant at St. Louis. Meeting was intended to celebrate the tenth anniversary of radiant heating first installed at the company’s 


River Rouge Plant. Left to right, front row: W. H. Wagner, L. E. Cole, E. J. Bates, L. E. Stout, J. E. Johanson, Earl Benson, V. G. Richard- 
son, Ford Motor Co. Middle row: P. O. Blackmore, W. H. Wannamaker, Committee Chairman Paul H. Goodell, Committee Secretary C. E. 
Russell, O. C. Wallace, C. A. Casey. Black row: I. J. Barber, C. Heaton, E. A. Linsday, J. E. Sump, R. J. Might, W. F. Hickes, C. T. Prendergast 





Conservation Agencies Approach 
Agreement on Northwest Planning 


FEDERAL AGENCIES concerned with re- 
source development in the Pacific 
Northwest are nearing agreement on 
their regional planning. They are ex- 
pected to present a united front in ask- 
ing Congress next year to authorize and 
appropriate for multipurpose dams, 
power transmission facilities, and lesser 
river improvement projects. 

Their objective is threefold. For the 
long range, they hope to stop or allevi- 
ate disastrous floods and to exploit fully 
the area’s irrigation and conservation 
potential. They also have an anxious 
eye on members of Congress who might 
demand a Columbia Valley Authority. 

Latest indication of the new harmony 
among the conservation agencies was 
last week’s report of the Army’s division 
engineer at Portland. His recommenda- 
tions called for a 20-year, $3-billion de- 
velopment program to be carried out by 


the Engineers, Reclamation Bureau, 
Agriculture Department, Bonneville 


Power Administration, and the Fish and 
Wildlife Service. 

The report suggests that field repre- 
sentatives at least of the Engineers and 
the Reclamation Bureau have settled 
some of their longstanding differences. 
For example, it recommends that the 
Bureau establish additional reservoir 
storage and other flood control facilities 
at existing and future reclamation proj- 
ects. The Engineers stop short of 
accepting the Bureau’s proposal for a 
single basin-wide accounting system for 
all federal projects. But they agree that 
power revenues from both their own and 
Reclamation projects can help carry 
irrigation development costs. 
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The report also endorses the compre- 
hensive development plan sent to the 
President and Congress last June by the 
Reclamation Bureau. The latter pro- 
gram called for construction of 23 irri- 
gation and multipurpose projects to 
cost an estimated $273,324.000. Bonne- 
ville Power Administration will need 
$462,699,000, the Engineers estimate, to 
build transmission facilities to the pro- 
posed power plants. 

The Engineers cite seven new multi- 
purpose projects for which they will re- 
quest “immediate authorization.” Total 
cost of the seven, each with generating 
facilities, is estimated at $1,699,421,000. 
The projects and their locations follow: 

Libby, Kootenai River, Mont.; Albeni 
Falls, Pend Oreille River, Idaho; Priest 
Rapids, Columbia River, Wash.; Hells 
Canyon, Snake River, Ore. and Idaho; 
John Day, Columbia River, Ore. and 
Wash.: The Dalles, Columbia River, 
Ore. and Wash.; and Glacier View, 
Flathead River, Mont. 

The Hells Canyon project presents 
the only apparent conflict in Army and 
Reclamation Bureau plans for the re- 
gion. The Bureau wants to build it, 
too. The Engineers propose to build the 
Glacier View project if the Secretary 
of the Interior concurs in their plans. 

The division engineer’s proposals will 
be held up in Washington for comment 
by interested parties. Then they will be 
sent to the basin states, the Departments 
of Interior and Agriculture, and Fed- 
eral Power Commission. The Budget 
Bureau will get the final whack at it 
before it goes to Congress, probably in 
the spring. 





BPA Reduces Power 
for 5 Aluminum Plants 


Growing power shortages in the 
Pacific Northwest have caused the 
Jonneville Power Administration to 
cancel interruptible contracts for 82.000 
kw of load to five aluminum plants. 

Serious drops in stream levels of the 
Lower Columbia and Snake Rivers 
necessitated immediate cutbacks, Paul 
J. Raver, Bonneville administrator, ex- 
plained. “There is little prospect that 
any of the cuts can be restored until 
next spring in view of other firm power 
commitments,” he said. 

Cutbacks include Aluminum Co of 
\merica, Vancouver, Wash., plant, 42,- 
200 kw; Permanente Metal Corp, Spo- 
kane. 32,800 kw; Reynolds Metals Co, 
Longview, Wash., 6,000 kw; Electro- 
Metallurgical Corp, Portland, 1,000 kw. 

C. S. Thayer, works manager of the 
\leoa plant at Vancouver, said the shut- 
ting off of interruptible power will mean 
a cut of 25% in production. The plant 
has been operating five pot lines on a 
three-shift basis. 

The Reynolds plant at Troutdale, 
Ore., will not be affected by the order, 
since it is being operated on power not 
exceeding its firm contract. Production 
at the Longview plant is expected to be 
affected to the extent of about 9%. 


Florida P&L Adding Unit 
Florida Power & Light Co has started 


steps to install another generator at its 
Riviera Beach station, nearly doubling 
the capacity. The Riviera station was 
put into service last year. The new 
44,000-kw unit, due to go into service 
in 1951, constitutes the sixth major ex- 
pansion project in the company’s $89,- 
000,000 program. 
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EXHAUST CHAMBER of 35,000-kw turbine at Kent Avenue Plant of New York’s Brooklyn. 
Manhattan Transit System is rebored by Todd Shipyard workers. Portable boring bar is used 
for the refinishing and to prepare turbine for the insertion of stainless steel strips in way of 
inner casing flanging and supports. Casing of 25-year-old turbine was badly eroded 





Wisconsin Association Discusses 
Capacity Expansion, Plant Costs 


AN 88% INCREASE in generating capa- 
city within the next six years in Wis- 
consin, factors which assist in holding 
down new plant cost, and reasons for 
rapid growth in domestic loads were 
discussed last week at the meeting of 
the Wisconsin Utilities Association at 
Milwaukee. 

Wisconsin utilities will invest more 
than $200,000,000 in new plants in the 
six-year postwar period and about $75,- 
000,000 in transmission facilities. 
“These figures,” Association President 
W. E. Schubert said, “have been based 
on an incomplete survey which shows 
ll companies will add 795,125 kw of 
steam, 119,300 kw of hydro, and 12,- 
340 kw of internal combustion capacity, 
a total of 926,765 kw.” 

Edwin Vennard, vice-president, 
Middle West Corp, stated that the cost 
increase in most of the items that go 
into making electricity has been nearly 
in direct proportion to the wholesale 
price index. Indicating that many com- 
panies will have to increase their rates, 
he pointed out that since 1933 gross 
revenue has approximately doubled but 
the dollars available for return on in- 
vestment are still about the same. He 
attributed the sound financial position 


of the industry during this period to 
the fact that investment did not in- 
crease between 1933 and 1939 and 
that the cost of money declined from 
1939 through 1946. 

Factors which tend to hold down 
unit costs of steam plants are site, build- 
ings, equipment, and miscellaneous, W. 
A. Pollock, Wisconsin Electric Power 
Co, stated. Legislation has recently 
become an added factor in increasing 
investment and operating costs of hoth 
new and old plants. More and more 
communities are requiring installation 
of dust elimination equipmeni. 

Savings in the cost of hydro power 
plants, according to J. K. Babbitt, Wis- 
consin-Michigan Power Co, are possible 
through careful study of the dam site 
and the selection of the most economi- 
cal type of dam for the site. 

The disappearance of the servant 
class from the American home has 
created a new market for many labor 
saving appliances, James J. Nance, 
president of Hotpoint, Inc, asserted. 
Appliances are needed by the house- 
wife to replace the servant, and the 
servant who now has a better paying 
job in industry has the money to buy 
the appliances to make her own work 
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easier. A similar situation exists on 
the farm, where the hired hand has 
left, creating a demand for labor-saving 
machinery. These changes will have 
a marked effect on customer demand 
for energy, which Nance believes will 
be 2,100 kwhr in 1955. 

In discussing grounding, Eric T. 
Gross, Illinois Institute of Technology, 
stated that “on power systems it 
appears that solid neutral grounding is 
the preferred practice at voltages higher 
than 110 kv but some kind of fault- 
limiting device is preferable at lower 
voltages. It seems that resonant neutral 
srounding through the use of ground 
fault neutralizers is the most satisfac- 
tory method for transmission and dis- 
tribution systems.” 

Television interference, outside of the 
receiver itself, is being blamed on the 
electric utility, T. J. Bailey, Wiscon- 
sin Electric Power, asserted. When such 
interference arises, dealers advise the 
complaining owner to call the utility. 
“We must be prepared to meet this 
problem regardless of whether or not 
we are at fault,” Bailey said. 


Arizona’s Right-to-Work 
Law Given New ‘Teeth’ 


Enforcement “teeth” for Arizona’s 
right-to-work bill were approved as a 
referendum measure in the state’s gen- 
eral election by nearly a two-to-one mar- 
gin. 

The right to wofk bill, approved as a 
constitutional amendment in 1946, pro- 
vides that no one should be denied the 
right to work because he does not be- 
long to a labor union and prohibits 
closed shop contracts. The new enforce- 
ment measures prohibit jurisdictional 
strikes and authorize court injunctions 
in labor disputes if anyone is injured 
as the result of a strike. 


Private Utility Will Buy 
Missouri Municipal Plant 


City officials and voters of Jamesport, 
Mo., have authorized the sale of the 
city’s municipal electric system to Mis- 
souri Public Service Corp for $20,000. 
At the same election the voters ap- 
proved a 20-year franchise grant to the 
purchasing company, requiring the 
utility to rebuild the system completely 
in a year. 

Sale was made because the system 
was in bad repair and was so inade- 
quate that service for heating appli- 
ances could not be supplied. The city 
had been faced with a new bond issue 
of $60,000 for necessary rehabilitation. 
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NEW 35,000-KW topping turbo-generator installed at the West End Plant of the Cincin- 
nati Gas & Electric Co, is inspected by Floyd Martin, left, field engineer; William Murray, 
superintendent of the plant; and D. S. Brown, vice-president in charge of electrical production 





Additional Funds Slated 
for Construction Work 


President Truman is taking steps to 
carry out his campaign pledges to 
speed up federal power, reclamation, 
and flood control construction. He'll 
have a supplemental appropriation bill 
seeking more funds for such programs 
ready for Congress in January. 

On White House orders several 
agencies quietly have prepared esti- 
mates of funds they want. This week 
they conferred just as quietly with the 
Bureau of the Budget on their requests. 

Though proportions of the supple- 
mental bill are not known, it is expected 
that it will be patterned after similar 
appropriations the President requested 
from Congress last July. That message, 
which Congress ignored, called for de- 
ficiency funds of $32,412,000 for civil 
functions of the Army Engineers, $17,- 
000,000 for the Reclamation Bureau, 
and lesser amounts for Tennessee Val- 
ley Authority and the Southwestern 
Power Administration. 

This time the total money requested 
will be much more. And there will be 
similar policy recommendations. The 
President is almost certain to ask again 
for removal of restrictions imposed on 
Reclamation Bureau operations in the 
Interior Department Appropriation Act 
passed by Congress last summer. 

These restrictions included a _ pro- 
vision that would stop the pay of 
Reclamation Commissioner Michael 
Straus and Regional Director Richard 
Boke next January. Possibly in antici- 
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pation of such Presidential action, 
Straus has assured friends that he will 
not leave his job. 


Power Tunnels Taxable 
Is Final Canadian Ruling 


Power tunnels are more than holes in 
the ground. They are taxable improve- 
ments. That is the ruling of the Su- 
preme Court of Canada. 

The court upheld the British Colum- 
bia government’s right to tax property 
owned by three power companies, re- 
versing a decision of the B. C. Court of 
Appeal and confirming a decision of 
the B. C. Court of Revision. 

The companies are the Bridge River 
Power Co, Vancouver Power Co, and 
Burrard Power Co, all subsidiaries of 
the B. C. Electric Railway Co. 

The appeal to the Supreme Court in- 
volved five power tunnels upon which 
assessments totalling $1,938,643 had 
been placed by a court of revision, and 
certain transformers and equipment at 
Bridge River. The latter were ruled 
non-taxable. 


Utility Garage Burned 


Loss was estimated at $165,000 in a 
recent fire that razed the Central Illi- 
nois Light Co garage in Springfield. 
Destruction of 42 trucks accounted for 
most of the $90,000 equipment loss. 
Damage to the building was set at 
$75,000. 


SEC RULINGS 


Kansas Power & Licut Co and Missouri 
Power & Light Co’s recapitalization plan 
that would increase the voting power of 
their parent, the North American Light & 
Power Co, and permit the filing of a con- 
solidated tax return by the three companies 
has been approved. Under the recapitaliza- 
tion proposed for Kansas Power, the par 
value of its common stock would be reduced 
from $10 to $5 a share; authorized shares 
would be increased from 2,000,000 to 4,000,- 
000; and 3,100,000 of such new shares 
would be issued in exchange for the 1,500.- 
000 shares now held by North American 
Light & Power. This would increase Light 
& Power’s voting power from 91.79% to 
95.72%. As to Missouri, the par value of its 
common stock would be reduced from $2 
to $5 a share; authorized shares would be 
increased from 375,000 to 1,500,000; and 
1,060,000 new shares would be issued in 
exchange for 265,000 shares now outstand- 
ing and held by Light & Power. This would 
increase Light & Power’s voting power 
from 86.89% to 96.36%. (Release No. 
8625). 


SouTHWESTERN Gas & Evectric Co, 
Arkansas Power & Light Co, and their 
affiliate, The Arklahoma Corp, have re- 
ceived commission approval of their jointly 
filed application-declaration and amend- 
ments thereto. Arklahoma proposes to sell 
certain utility equipment, designated as 
nine capacitors, for a cash consideration of 
$17,000 each or a total of $153,000 Arkan- 
sas proposes to acquire six of the capacitors 
at an aggregate purchase price of $102,000, 
and Southwestern proposes to acquire 
three of the capacitors at a total price of 
$51,000. Gross proceeds from the proposed 
sale, amounting to $153,000, will be ap- 
plied toward the retirement of the out- 
standing first mortgage bonds of Arkla- 
homa or for acquisition of the property in 
the nature of renewals, replacements, or 
additions which may be required for the 
proper operation of Arklahoma’s facilities. 
(Release No. 8622). 


Paciric Power & Licut Co has been au- 
thorized to borrow $3,500,000 from the 
Mellon National Bank & Trust Co of Pitts- 
burgh, Pa. The loans will be made on 23% 
promissory notes due Aug 15, 1949, and 
will be repaid from cash to be obtained 
from permanent financing. Pacific Power 
will use the loans for construction ex- 


(Release No. 8627). 


penses, 





MEETINGS 





PREVIOUSLY LISTED 


American Society of Mechanical Engineers—Annual 
Meeting, Hotels Pennsylvania and New Yorker, 
New York, November 28-December 3. 


National Exposition of Power and Mechanical 
Engineering—Grand Central Palace, New York, 
November 29-December 4. 


National Electrical Contractors Association—An- 
nual Meeting, Roney Plaza Hotel, Miami, Fia., 
November 30-December 3. 
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August Utility Peak Loads 
Hit New High for 1948 


The aggregate of major electric util- 
ity system peak loads for August, 1948, 
was 47,460,000 kw, according to figures 
announced by the Federal Power Com- 
mission. The August total was greater 
than that for any of the first seven 
months of this year and only 0.2% 
below the record peak load total of 
December, 1947. August peak loads 
were about 4,385,000 kw or 10.2% 
higher than August of last year and 
765,000 kw above July, 1948, total. 

Corresponding energy requirements 
for August were 23,809,000,000 kwhr, a 
new record and 1.4% above the previ- 
ous record of 23,486,451,000 kwhr for 
January, 1948. August energy require- 
ments were 11.2% above those for 
August, 1947, and compared with 22.- 
874,316,000 kwhr for the previous 


month. 


Appliance Salesmen Lead 
in Department Store Pay 


Salesmen selling major electrical ap- 
pliances like refrigerators, stoves, and 
washers earn the best pay in the coun- 
try’s department stores. 

A survey last April by the Bureau 
of Labor Statistics covering stores in 16 
big cities discloses that sellers of major 
electrical appliances get the highest pay 
among department store salesmen in 10 
of the cities—Atlanta, Chicago. Dallas, 
Denver, New Orleans, New York, Pitts- 
burgh, Portland, Ore., St. Paul, and 
Seattle. In Boston, Philadelphia, Provi- 
dence, Toledo, and Washington their 
weekly earnings were surpassed by those 
of furniture and bedding salesmen. In 
Oakland, Calif., floor covering salesmen 
rated highest. 


Dredge to Add Power 


Partial alleviation of the power 
shortage in Hamilton, Ont., will be ob- 
tained by tying up a Welland Canal 
dredge for the winter. The dredge has 
a 1,500-hp diesel generator. 


Other News 


New Equipment 


Page 130 
144. 


News About People 


Manufacturers & Markets 152 
Recent Rate Changes 


Construction 





Billlons of Kwhr 


- J F M A M 


For the nation’s electric utilities good 
news came last week, but it came in a 
most unattractive package. The good 
news was that output for the week 
ended Nov 13 was only 9.6% above 
that for the corresponding week of 1947. 
The unattractive package was a record 
5,570,767,000 kwhr, the sixth succes- 
sive weekly record. 

For the past four weeks, the increase 
over last year has been falling. The 
high point was the 11.6% for the week 
ended Oct 23. If this trend continues, 
the utilities will be able to approach 
December with a lot more confidence. 

How much higher the output would 
have been if a number of energy 
producers had not curtailed energy 
deliveries to large industrial consumers 
on a voluntary or involuntary basis is 
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not known. 
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Output Running Only 9.6% above Last Year 


But at least Mr. Voter 


titute 





D 


will get all the power he needs next 


month. 


Weekly Output, Millions Kwhr 


1948 1947 
Nov 13 5,571 Nov 15 5,084 
Nov 6 5,564 Nov 8 5,057 
Oct 30 5,555 Nov 1 5,009 
Oct 23 5,539 Oct 25 4,964 
Oct 16 5,482 Oct 18 4,946 
Oct 9 5,482 Oct 11 4,958 
Oct 2 5,449 Oct 4 4,935 
Sept 25 5,461 Sept 27 4,956 
Sept 18 5,426 Sept 20 4,977 


1946 


Nov 16 4,700 


Nov 
Nov 


9 4,682 
2 4,628 


Oct 26 4,602 
Oct 19 4,540 
Oct 12 4,495 


Oct 


5 4,478 


Sept 28 4,518 
Sept 21 4,507 


Percent Change from Previous Year 


New England .... 
Mid-Atlantic : + 
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Pacific Coast ....... + 
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WASHINGTON COMMENT 





WILLIAM B. WHICHARD 


AMONG OTHER THINGS the recent election nailed 
down as a virtual certainty a revival of some wartime con- 
trols for industry. President Truman repeatedly asked the 
80th Congress to give him “standby” allocation and pri- 
ority, price control, and other powers to use as he deemed 
necessary. He netted a voluntary allocation program and 
rent control extension, both due to expire in the near 
future. At this point, at least, it appears probable the new 
81st Congress will give the President just about what he 
wants in the way of controls. 

Government economists say that he almost certainly will 
demand allocations and priorities for materia's and equip- 
ment essential for defense and foreign policy needs. 
Already two federal agencies are staging a behind-scenes 
scrap for authority to administer such powers. There is 
practically no talk of creating a new agency, a new WPB, 
to take over the job. 

The Commerce Department, which set up the now dying 
voluntary allocation programs, is said to be the most likely 
recipient of any new allocation authority. But the National 
Security Resources Board, now finishing up its blueprint 
of a whole book of emergency controls for the next war, 
can’t be counted out. NSRB would like to mastermind any 
new allocation program, if not actually put it into opera- 
tion. 

Many Truman advisors are calling for allocation by the 
government of materials flowing into key industries. They 
insist we cannot otherwise meet anticipated expansion of 
our rearmament program and our new and existing for- 
eign commitments. Our military budget will increase next 
year and probably for several more years. Marshall Plan 
aid to Europe will cost less in dollars next year but prob- 
ably take just as big a bite out of industrial output. Most 
important, however, will be the impact of new foreign aid 
—arms for Europe and possibly China. 

Proportions of the projected arms lend-lease still are 
conjectural. From various official sources come estimates 
ranging from less than $1 billion to nearly $5 billion a 
year. Whatever the proportions, the new lend-lease could 
add up, together with other programs, to shortages of such 
vital materials as steel, copper, aluminum, lead, and other 
metals. 

The present tight supply of steel is indicative of how 
easily essential metals might become “critical.”” The armed 
forces are buying about 1,230,000 tons per year at 
a cost of $1 billion. It might be estimated that a $5 billion 
lend-lease program would take about five times as much, 
or about, 6,000,000 tons of steel. That would be about a 
tenth of present output. 

The real pinch then would be on production of certain 
types of finished steel. Steel shapes and plate certainly 
would be required in greater volume for any increase in 


arms production. Both already are in tight supply. No 
foreseeable expansion of mill facilities is likely to meet a 
really heavy increase in military demand for steel plate 
and shapes. Someone, and it almost certainly would be 
the government, would have to select “essential” and “non- 
essential” uses. Voluntary priority and allocation pro- 
grams would not suflice. 

There is some thought in Washington that only a few 
such controls will be necessary. That may be true if de- 
mand for critical materials does not leap far beyond pro- 
ductive capacity. But, as past experience proved, controls 
have a way of snowballing, once started. 


TECHNICAL NOTES 


ARCHER E. KNOWLTON 





Condensers discard into the river or harbor more than 
*:; the heat put into a plant’s boilers. Too bad those Btu 
cannot be piped and sold for house heating. 


Electronic applicants outnumbered power applicants 
2 to 1 in one manufacturer’s recent grist. Someone 
ought to tell prospective graduates of the undiminished 


opportunity to match the needs of the power art. 


Pinch in oil supply could make some design engineers 
less enthusiastic about arranging boilers for dual fuel 
operation. 


Gas turbines promise to be competitive with diesels 
in less than 5 years. Accelerated progress is attributed 
by one manufacturer to the fact that those working on 
the development are all young men, mostly in the twenties. 


Socket-type watthour meters comprised 61% of the 
1947 output. 
64 to 1 ratio. The 15-amp ratings outnumbered 5-amp 


Ball-bearings and pivot bearings had a 
ratings 16 to 1. 


Contaminated oil accounted for 6.2% of the failures 
of a group of insured transformers, deteriorated insula- 
tion 18.5%, overload none. 


Standard-rating turbines have won encouraging sup- 
port except where larger sizes are needed or there is more 
advantage in duplicating a non-standard unit for expan 
sion of an existing plant or continuing non-standard steam 
conditions. 


Mobile radio transmitting stations deserve better hous- 
ing than a flimsy unsightly construction-firm shanty. Tech- 
nicians must maintain and even operate at the spot, pos 
sibly in the most inclement weather when radio service is 
at a premium. 
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METHODICAL TESTING AND CHECKING PROGRAM, somewhat curtailed to avoid 
deferring initial operation of Dayton’s Hutchings plant, disclosed numerous defects and errors 


Check, Test, Inspect 


Before You Start Up a New Plant 


Adequate minimum program essential to successful 


initiation of operation . . . Only eternal vigilance will 


offset the careless attitude of construction employees 


TESTING PROGRAM was set up 
Ai: the purpose of checking the 

electrical installations at the new 
0. H. Hutchings Generating Station 
of the Dayton Power and Light Com- 
pany, preparatory to placing it in 
service. The time element involved in 
placing this station in service was of 
paramount importance because the 
Dayton Power and Light Company’s 
system was deficient in generating 
capacity. 

The plant is a completely new de- 
velopment located approximately ten 
miles south of the City of Dayton. 
Ground was broken in November, 
1946, and the first turbine generator 
was placed in commercial service in 
July, 1948, 19 months later. 


——— 


mniapted from paper before recent meeting of 
I Electrical Equipment Committee 





H. E. DEARDORFF 
Vice-President 
Dayton Power & Light Co 


Placing the first unit in service in 
this plant within a 19-month con- 
struction period constitutes somewhat 
of an achievement when one con- 
siders the trying situations which de- 
velop today due to material and labor 
supply and a host of other delaying 
factors. A testing program was de- 
signed to provide the necessary elec- 
trical tests to insure safe operation of 
the station. It should be considered 
somewhat of a minimum program 
which could be tolerated. 

The first generator is a 60,000-kw 
85% power factor 3600-rpm 12,500-v 
hydrogen-cooled machine and _ is 
equipped with a separate motor-gen- 
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erator exciter. The generator stator 
was meggered with a 2500-v Megger 
and the rotor was meggered with a 
500-v Megger. The governor motor 
current was measured to determine 
the adequacy of control switch con- 
tacts since a number of cases of fail- 
ure at this point have been experi- 
enced in the past. The windings of 
the motor and generator on the ex- 
citer were meggered with a 500-v 
Megger and all connections and wir- 
ing were verified and checked for 
tightness. 


12-Kv Buses 


The 12-kv phase isolated buses 
were given a 25-kv, 60-cycle high po- 
tential test from phase to ground. All 
joints were triple tested for tightness 
by the contractor’s electricians, the 
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FIRST SEMI-OUTDOOR PLANT to be energized north of the Mason-Dixon line is Dayton’s 
60 Mw O. H. Hutchings plant. Two others are in progress at Athens, Ohio, and Port Jefferson, 
N. Y. (see Electrical World, Aug. 14, 1948, page 94) 


Test Department and the station elec- 
tricians. Through-type current trans- 
formers were checked in the labora- 
tory for ratio and phase angle and a 
2300-v high potential test was im- 
pressed upon the secondaries. 


Power Transformers 


Main power transformers were 
tested at the factory in the presence 
of Ebasco representatives for the com- 
pany. When received on the job, the 
bushings were Doble-tested outside of 
the tanks whereupon a number of 
damaged condensers were found 
which required repairing at the manu- 
facturer’s service shop. Transformer 
windings were Doble-tested with the 
bushings out of the tank and the 
complete assembly with bushings re- 
installed was then Doble-tested. In- 
sulating oil was given a Doble test 
and a high potential dielectric test. 
The ratios were checked with a Mur- 
ray ratio bridge. High potential fa- 
cilities in excess of 30 kv at 60 cycles 
were not available on the site. 

One 7500-kva, 3-phase. 69/2.3-kv. 
oil insulated. self-cooled auxiliary 
transformer is utilized for ‘“co!d” 
starting up of the station or emer- 
gency service. This transformer was 
given somewhat the same treatment 
as the main power transformer. 

Each generating unit will also have 
a 6,000-kva, 3-phase, 12/2.3-kv, oil 
insulated, self-cooled auxiliary trans- 
former directly connected to the 12-kv 
bus leaving the generator terminals 


88 


for the purpose of supplying auxili- 
ary power for the unit. This trans- 
former is equipped with a 12-kv pot- 
head compartment in which the single 
conductor, lead sheathed cables ter- 
minate in potheads immersed in oil, 
and a 2.3-kv pothead compartment in 
which the 2.3-kv Kerite single con- 
ductor cables terminate in_ stress 
cones in air. This transformer was 
tested similarly to the other trans- 
formers with the exception of the pot- 
head terminals. In this case the 
cables were meggered and phased out. 

There are a number of 750-kva, 
2300/440-v auxiliary power trans- 
formers supplying load centers. These 
transformers are of the dry type and 
were given a Megger test when con- 
nected to the 2300-v incoming cables. 
A ratio check was also made. 


Auxiliary Power Boards 


Circuits to 2300-v motors and 
2300/440-v power distribution cen- 
ters were given a 5-kv high potential 
test with all breakers in position and 
closed and all instrument transform- 
ers energized. All current and poten- 
tial transformers were tested in place 
for ratio and phase angle. The sec- 
ondaries were meggered. Relays were 
calibrated and tested in the labora- 
tory. Representative air circuit 
breakers were checked by a factory 
man and the remainder were checked 
by the contractor’s electricians as- 
sisted by the Test Department and 
station electricians. These breaker 
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inspections included a check for con- 
tact alignment and condition; oper. 
ating mechanism alignment, freedom 
of operation, lubrication, etc.; align. 
ment of breaker trucks in cubicles 
and alignment of control circuit 
jacks; and in addition a measure. 
ment of the closing and tripping cur. 
rents. All control and power wiring 
was verified and checked for tightness 
of connections. 















Control Boards 











All wiring was verified and con. 
nections checked for tightness. All in. 






dicating instruments measuring cur- 






rent, voltage, watts and vars, and 
synchroscopes, were checked in the 
Recording instruments 
All relays 


were tested and calibrated and final 







laboratory. 
were likewise checked. 









settings made in the laboratory in ac- 






cordance with calculated values. After 
being returned to the board, all re. 
lays were test loaded and checked for 
tripping operation. No field calibra. 
tion was made. Carrier current trans. 









mitters were set up and tuned in the 
field with a Link carrier oscillator. 
Sequential timing tests of carrier cur. 
rent relays are yet to be done by 
oscillograph. 

Instruments and meters on_ the 
boiler and turbine control boards 
were shipped in place and suffered 
considerable damage in transit. This 
consisted of movements jumping ou! 
of bearings, bent pointers, etc. The 
ammeters and wattmeters on_ these 
hoards were all removed and checked 
in the laboratory but other instru: 
ments, such as speed and position in- 
dicators, were checked in place. The 
L & N recorders were checked by 3 
factory representative as were the 
Bailey meters. The turbine super 
visory instrument was checked ( poitl 
to point) by the test department. 






















Control Wiring 






No Megger tests were made on col 
trol wiring due to the time elemen! 
involved and the fact that there wert 
a great many people working on thes 
circuits all at one time. All wirin! 
was verified and checked for tight 
ness of contacts. In connection with 
the installation and checking of the 
control cables, a scheme was deve! 
oped which greatly simplified th 
process of installation and checkit! 
and really saved a great deal of tim 
This method consisted of placing ! 


















int 





tag on each terminal block showing 
the color of the conductor which was 
to be attached to each terminal and 
designating the terminal notation. 
Control cables were then pulled and 
connected to the terminal blocks in 
with the color scheme 
and terminal designation indicated 
on the tag. The Test Department next 
tested the continuity of only one con- 
ductor in each cable in order to verify 
The colors 
were then verified with the tag. and 
the tightness of the connections 
checked. After this inspection, an ad- 
ditional tag was placed on each end 
of the cable giving its number, the 
location. the date checked and the 
name of the checker. A duplicate 
stub was then torn off and filed in the 
field office. 


as a temporary record for the instal- 


accordance 


the two terminal ends. 


These were used merely 


lation. and greatly assisted in check- 
ing the progress of the work. Many 
hours installation and checking time 
were saved. By this method, 300 con- 
trol cables were installed and checked 
in approximately five days. 


Power Wiring 


All 2300-v cables were tested with 
a 1000-v Megger. All 440-v cables 
were not meggered due to lack of 
time. In all cases where 3-conductor 
cables were used, the conductors were 
color coded and standard phasing 
was employed. 

\ small carrier-current battery was 
shipped upside down and numerous 
jars were broken, requiring factory 
replacement. One of the large con- 
trol battery jars was broken and re- 
quired replacement, and two others 
were upside down and partially dry. 
In one instance, a welder working in 
the battery area. (which had not yet 
been walled off into a room by parti- 
tions), allowed sparks to drop on top 
of one cell causing an explosion in 
the jar, blowing off the top. This hap- 
pened despite the fact that he had 
been repeatedly warned about the 
hazard involved. 

The battery chargers were checked 
for wiring verification. tightness of 
connections and in all instances re- 
quired field flashing. 

\uxiliary motors range in size 
from fractional to 2000 hp and are 
rated 110, 440 and 2300 v, 3-phase. 
All 2300-v motors were meggered 
upon arrival. An attempt was made 
to utilize motor terminal designa- 
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tions to secure standardized phase 
connections and proper motor rota- 
tions, but in this respect, was only 
about 60% successful. Some motors 
were unmarked and there was lack of 
uniformity of designation 
manufacturers, which made it impos- 


among 


sible to depend upon phase rotation. 


Protective Devices 


Minimum current or voltage pick 
up of various contactors, relay arma- 
This test 
provided an excellent check on their 
condition, faulty 

L: Bs 
workmanship or mechanical damage 


tures. etc. was measured. 


since assembly, 
is shown up in this manner and can 
be corrected before being placed in 
service. Automatic throwover fea- 
tures were tested by means of a simu- 
lated test with auxiliary breakers 
placed in the test position. Live tests 
on this feature were made after the 
equipment was placed in operation. 

Practically all indicating lamps 
that were shipped in place on the con- 
trol boards had broken filaments and 
required replacement. 

The tripping settings on breakers 
supplying auxiliary motors were clas- 
sified into three groups. The first, 
included all 2300-v motors which are 
equipped with individual air circuit 
breakers and induction long-time- 
delay overcurrent relays. These were 
set for tripping at 125 to 150% full 
load motor rating, with instantaneous 
tripping attachments set at 8 times 
motor rating. Group two includes all 
the 440-v motors equipped with dual 
thermo-magnetic — tripping 
breakers. In 
cases. time current curves were com- 


devices 
and air circuit these 
pared to motor insulation damage 
curves and dial settings for overload 
protection selected to give values be- 
'ow the damage point. Instantaneous 
tripping is 12 times breaker rating. 
The third class includes all the 440-v 
air circuit breakers supplying circuits 
to the 440-v load centers. 
These breakers have oil film time de- 
lay tripping with instantaneous trip 


various 


at 12 times breaker setting. It was 
necessary to coordinate the settings 
of these breakers with the numerous 
individual motor breakers which were 
supplied through the load centers. 
An amazing lack of responsibility 
on the part of the contractors’ work- 
men employed on the project was ex- 
Almost unbelievable acts 
were committed by workmen which 


perienced. 





greatly jeopardized equipment and 
property and required eternal vigi- 
lance on the part of those in charge 
to police areas after the workers left. 
Electricians would leave oil circuit 
breaker operating cubicles standing 
wide open, exposed to the weather in 
the outdoor substations. The welders 
would toss pieces of welding rods in 
all directions regardless of where 
they might fall, and in numerous in- 
stances they could have fallen into 
motors in operation and damaged 
windings. Doors on power centers 
were removed for refinishing, leaving 
the contents exposed to glass wool 
and fibers from _ pipe 


Sweeping operations were performed 


coverings. 


without dust inhibitor being used. 
resulting in clouds of dust being 
raised around relays and control 
equipment. In instance, 
painters working on the generator 


another 


sprayed filler and grinding compound 
on the open collector ring end, and 
so on ad infinitum. 


Seven Outages 


Since July of this year, when the 
plant was placed in operation, there 
have been seven forced outages. Four 
of these were of electrical origin, one 
of which was due to incorrectly con- 
nected differential relays protecting 
the generator, and the other three 
due to electricians becoming involved 
in energized control circuits and trip- 
ping auxiliary equipment. One out- 
age was attributed to operational pro- 
cedure in handling the pulverized coal 
burners which caused the fire to be 
blown out. Two additional outages 
were caused by economizer tube 
leaks. 

When everything in general is con- 
however, 
reached that a fine job was accom- 
plished in a very limited period of 
time and under great difficulties. The 
plant was placed in service in a sort 
of open air atmosphere, with many 
building walls, windows and _parti- 
tions missing, and with numerous 
operation hazards to life and limb 
due to holes in the floor, lack of 
stairs or temporary ladders and plat- 


sidered. the conclusion is 


forms. 

In spite of all these difficulties the 
plant has settled down to its daily 
task of grinding out kilowatt hours. 
in anticipation of the assistance of 
No. 2 unit which is expected to be 
put in service about March 1. 
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Basis of Standardization 


Electrical Instruments and Meters 


Absolute values of electrical units, for calibrating instru- 


ments used by electrical industry, are established by the more 


fundamental mechanical units of length, mass and time 


DR. F. B. SILSBEE 
Chief, Division of Electricity and Optics 
National Bureau of Standards 


HE CHAIN of measurement by 

which the National Bureau of 

Standards determines the true 
value of each working standard from 
other standards of a more funda- 
mental character is shown schemat- 
ically in the chart. Blocks with light 
outline represent specific standard in- 
struments or types of apparatus used 
for testing work. Blocks with heavy 
outline represent different types of 
standardizing measurements. Other 
than to check the working standards 
of the Bureau, most measurements 
are made on apparatus submitted by 
industry. 

By international agreement and in 
conformity with Public Bill No. 105, 
of July 12, 1894, the electrical units 
are defined as those of the “absolute 
practical” or “meter-kilogram-sec- 
ond” system. Their values are estab- 
lished by absolute measurements that 
fix the relation between the electrical 
units and the fundamental mechani- 
cal units of length, mass, and time. 

Such absolute measurements are 
a normal function of the larger 
national standardizing laboratories. 
They are seldom made elsewhere both 
because of their technical difficulty 
and because adequate accuracy can 
be obtained by having secondary 
standards tested at the national labo- 
ratory. The apparatus and processes 
used in the absolute measurements 
are shown by the six blocks at the 
top center of the chart. 





PROGRESSIVE STEPS in establishment 
and maintenance of absolute electrical units 
and dissemination of working standards 
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image of cn instrument scale for greater sustained accuracy in instrument testing 


The first step in establishing the 
ohm by absolute measurement is to 
construct an inductor (either mutual- 
or self-) the dimensions of which can 
be measured with great accuracy. 
From these dimensions and the per- 
meability of the space surrounding 
the winding, the value of the induct- 
ance in absolute henries is calculated. 
The second step measures a resistor 
in a circuit at a known frequency 
in terms of this inductance, thereby 
establishing the value of its resistance 
in absolute ohms. 

The first step in establishing the 
unit of electromotive force is to con- 
struct a current balance of accurately 
known dimensions. The electro-dy- 
namic force developed by the current 


circulating in the coils of the ap- 


ELECTRICAL WORLD © November 20, 1948 





paratus is balanced by the force of 
gravity on a known mass. From this 
force, together with the measured 
shape and relative position of the 
coils, the value of the current in 
absolute amperes can be calculated. 

A resistor in series with the coils, 
and therefore carrying the same cur- 
rent, is adjusted until the /R drop 
in it just balances the emf of a stand- 
ard cell. The emf of the cell in abso- 
lute volts, then, is equal to the prod- 
uct of the value of resistance in abso- 
lute ohms and the calculated value 
of current in absolute amperes. 

During the intervals between suc- 


cessive absolute measurements. the 


units of resistance and of electro- 
motive force are maintained by pri- 
mary groups of carefully constructed 
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standard resistors. Each standard is 
compared directly with the working 
standard used in the absolute meas- 
urement. Thus, a value in terms of 
the absolute unit is obtained for each 
member of the group and for the 
mean of all. Frequent subsequent 
intercomparisons are made between 
the individual standards in each 
group. 

Any developing defect, drift, or 
unsteadiness in any one standard is 
detected as a shift in its value rela- 
If this occurs, 
another standard of high quality is 
substituted for the defective one and 
the assigned value of the mean ad- 
justed to correspond. The value of 
one of the standards in the group 


tive to the mean. 


used as a reference is assumed to re- 
main constant between inter-compari- 
sons. Also, the mean value for the 
group is assumed to be constant over 
the longer interval between absolute 
measurements. 


Resistance Measurement 


Measurement of a resistance stand- 
ard is based on this group of pre- 
cision resistors and can be made by 
use of a precision bridge and care- 
fully calibrated ratio sets (Sth row 
in chart) to a relative precision of 
one part in ten million. This can be 
done even though the accuracy of 
the absolute measurements is prob- 
ably not as high as 20 ppm. 

A resistance ratio of 10 to 1 also 
can be set up with this accuracy and 
used to step up and down successively 
so as to fix the values of precision 
resistance standards over the range 
from 10.000 ohms to 0.0001 ohm. 
Tests of standard resistors, resistance 
boxes, bridges, and potentiometers 
of various types are made by the 
Bureau's Resistance Laboratory on 
the basis of these standards. 

With the NBS Standard Cell Com- 
parator, the emf’s of two stand- 
ard cadmium cells can be compared 
within 1/10 wv. This device is used 
by the Electrochemistry Laboratory 
in the routine standardizing tests on 
unsaturated standard cells. By sucl 
means a large number of the elec- 
trical laboratories throughout the na- 
tion establish the values of their ref- 
erence standards. 

In addition. many laboratories 
send high grade laboratory standard 
ammeters, voltmeters, and wattmeters 
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for test. Many utility companies, 
particularly those nearby, have their 
portable standard watthour meters 
tested. After calibration, such instru- 
ments and meters and their range- 
extending apparatus, which form the 
basic standards of these laboratories, 
serve in effect to transfer the elec- 
trical units from Washington to all 
parts of the nation. 


Daily Working Standards 


The precision resistors shown at A 
and the unsaturated standard cells 
shown at AA constitute the working 
standards used daily for testing in- 
dicating electrical instruments and 
meters. The junction at B symbolizes: 
(1) Use of a potentiometer with a 
standard resistor (or shunt) to meas- 
ure current and to test ammeters: 
(2) its use with a volt-box to meas- 
ure higher d-c. voltage and to test 
voltmeters; and (3) its use with both 
to measure d-c power and to test 
wattmeters. For economy this second 
type of test normally is made by using 
separate sources of current and volt- 
age. 

The transfer from direct to alter- 
nating current, voltage, and power 
by the use of transfer instruments of 
the electrodynamic type is at C, and 
the combination of power and time 
to give values of energy is at D. 

As this main stream of measure- 
ment proceeds and builds up stand- 
ards for other quantities, various 
types of auxiliary apparatus con- 
tribute additional possibilities and 
continually increase its breadth and 
scope. Thus, the standard volt-box 
has within itself means for fixing and 
extending voltage ratios over a range 
of 3,000 to 1. The standard resistors 
for current measurements are con- 
structed so as to have nearly the 
same resistance for large as for small 
currents, thus extending the range 
of current measurement. The trans- 
fer instruments of the electrodynamic 
type are constructed so that they 
have the same torque, and therefore 
reading, on a-c as on d-c, up to several 
hundred cycles per second. 

The non-inductive standard resis- 
tors shown at G are used in the 
a-c potentiometric method for testing 
current transformers. These resistors 
have the same effective resistance on 
alternating current as on direct cur- 
rent. The residual inductances of 


these resistors are compared with 
those of the four-terminal standards 
of phase angle, which are of such 
shape that their phase angle can be 
accurately calculated from their di- 
mensions. This fixes the inductances 
as well as the resistances of the “non- 
inductive” standards. 

The further extension of the range 
above 2,500 amp is obtained by 
the standard multiple-primary cur. 
rent transformer. This transformer 
has (1) a ratio that varies strictly 
in proportion to the number of pri- 
mary turns even when the number 
of primary turns is varied by a fac- 
tor as great as 24, and (2) a phase 
angle that is substantially independ. 
ent of the number of primary turns, 

In the high voltage field, a similar 
increase in range is obtained by a 
shielded resistance potential divider, 
This is used in the a-c potentiometric 
method, shown at H, for testing volt- 
age transformers. This divider is 
constructed so that its elements have 
the same effective resistance and in- 
ductance when connected in series 
as they have when tested separately. 
Therefore it serves to step the known 
voltage range up to 30,000 v. 


Above 30,000-v Range 


Above this voltage, standard mul- 
tiple-primary voltage transformers 
(which can be calibrated with their 
primary coils in parallel and used 
with these coils in series) serve to 
step up the range to 250,000 v. The 
Brooks absolute high voltage electro- 
meter of the attracted disk type, gives 
an independent check on measure- 
ment above 30,000 v a-c. It has con- 
firmed the 
0.01%. 


Measurement of time intervals rests 


standard method to 


fundamentally on the  astronom- 
ical work of the Naval Observatory, 
shown at J. These observations give 
the true value to be assigned to the 
frequency of certain crystal oscilla- 
tors maintained by the Radio Divi- 
sion of the Bureau. Sub-harmonics 
of these oscillators give time signals 
in the form of short pulses spaced at 
intervals of exactly one second; oF 
as continuous alternating current of 
exactly 60-cycle frequency. The first 
form of signal operates a relay sys 
tem to automatically close the voltage 
circuit of the watthour meter under 
test at the beginning of one second 
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and, after a predetermined interval 
to open the circuit at the beginning 
of another second. 

The second method operates timers 
driven by synchronous motors. They 
are started and stopped manually to 
record the time for the watthour 
meter under test to make a counted 
number of revolutions. 


Transfer Testing 


There is a difference between trans- 
fer testing of a-c ammeters, volt- 
meters, and wattmeters at EF and the 
a-c testing at F. In the transfer test, 
the instrument under test and the 
standard transfer instrument are so 
connected as to respond to the same 


current, voltage, or power. An al- 
ternating current through both 


instruments is adjusted until the in- 
under test the 
desired scale point. The standard 
instrument is then read. Direct cur- 
rent is then applied to both instru- 
ments and again adjusted to give 
the same reading on the instrument 
under test. The direct current is then 
reversed and a third reading made, 
then a fourth reading is taken with 
alternating current again applied to 
both instruments. 


strument comes to 


By repeating this cycle of meas- 
urements, a series of sandwiched a-c 
and d-c readings is obtained and the 
difference between the mean of the 
a-c readings and that of the d-c read- 
ings of the standard instrument is 
computed from these data. 

This procedure avoids all sources 
of error such as heating, shift of zero 
and reading error of either instru- 
ment. This leaves in the net differ- 
ence only those errors from sources 
such as inductance, capacitance, and 
eddy the effect 
on alternating current differs from 
that on direct current. The accuracy 
in such . 
0.02% . 


In a straighforward a-c 


currents, in which 


measurements approaches 


test the 
transfer instrument is first calibrated 
alone by applying direct current. It 
is then used as a standard and the 
readings of the under 
At the 


end of the measurements at each scale 


instrument 
lest are compared with it. 


point the standard is again calibrated 


on direct current. This procedure 
has to be used with (1) a-c instru- 
ments that do not respond to direct 


current, and (2) with all instruments 


that exceed the range (10 amp, 300 
v) of the standard transfer instru- 
ments. When necessary, instrument 
transformers extend the a-c range. 
Any self-heating or zero shift of 
the instrument under test that occurs 
in the course of the straight a-c test 
is included in the final result. Thus 
the accuracy is definitely less than 
that of the transfer test. Many labo- 
ratories are equipped with potentiom- 
eters and standard cells, and so 
can determine the d-c performance 
of their instruments. Hence, the 
transfer test is the more useful and 
desirable test for accurately calibrat- 
ing reference standard instruments. 


Shunts used in the measurement 
of large direct currents can be meas- 
ured while carrying a rated cur- 
rent by using the Kelvin double 
bridge and precision resistors of large 
current-carrying capacity. Heavy-cur- 
(1) 
signed so that the heat 
within them is dissipated 


those de- 
generated 
in a defi- 
forced air 
cooling, which is independent of the 
current leads; and (2) those that are 
cooled by conduction of heat along 


rent shunts include: 


nite manner by oil or 


the current leads. 


Two Methods for Shunts 


In the first, the resistance of the 
shunt is a definite function of the 
current, the temperature, 
and the temperature of the cooling 
medium. 


ambient 


A test of such a shunt can 
well be made under conditions that 
closely duplicate those under which 
the shunt will be used. 

Inthe second type, the tempera- 
ture, and therefore the resistance, de- 
pend upon the quality of the current 
contacts and the nature and dimen- 
sions of the conductors connecting 
it to the circuit. It is impractical for 
the testing laboratory to duplicate 
all of these vital conditions and there 
is little merit in attempting to test 
such a shunt with full rated current. 
The usual procedure is to measure 
the resistance of the shunt at two or 
three different temperatures. The val- 
ves are obtained by enclosing the 
shunt in a separately heated chamber 
with temperature control and using 
in test only enough current to give 
good sensitivity in the measurement. 
If its temperature is measured when 
the shunt is back in use, a fairly re- 
liable value of the resistance of the 
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shunt can be obtained by interpolat- 
ing between the values obtained in 
the enclosure. 

Other electrical tests regularly 
made for industry, in addition to 
those discussed, cover resistors rang- 
ing in value from 1 microhm to 100 
megohms, inductors from 10 ph to 
10 h, and capacitors from 0.01 ppf 
to 10 uf. Tests are made on standard 
magnetic specimens to determine nor- 
mal induction and hystersis curves 
on direct current and also a-c per- 
meability and core loss. 


Routine Government Testing 


The Bureau also does much routine 
electrical testing that is confined to 
agencies of the federal government, 
such as qualification tests of dry cells 
and of electric lamps and acceptance 
tests of insulating materials and de- 
vices. These insulation tests require 
neither great accuracy nor the dis- 
semination of standard values. 

By law the National Bureau of 
Standards is required to charge fees 
for tests other than those for branches 
of the state or federal governments. 
The fees pay the cost of the services 
rendered. Thus they are high enough 
to avoid subsidized competition with 
private testing laboratories, but are 
low enough to avoid penalizing any 
reasonable effort to obtain high ac- 
curacy. Copies of the fee schedules 
and instructions for specifying the 
desired tests, as well as details of ship- 
ment, can be obtained from the Bu- 
reau upon request. 

The National Bureau of Standards 
is in no sense a repair shop. When 
any measuring instrument shows 
signs of trouble, it should be sent 
first to the manufacturer for repairs 
before being sent to the Bureau for 
test. If, as occassionally happens. 
some defect develops in the course 
of a test at the Bureau, the customer 
is billed for the testing which has 
been done prior to the discovery of 
the fault, as well as for the complete 
test when the instrument is later re- 
turned after it has been repaired by 
the manufacturer. 

A growing feature of the electrical 
work of the Bureau is closer coopera- 
tion with technical committees of 
AIEE and other standardizing bod- 
ies working toward developing and 
standardizing methods for making 


tests and measurements. 
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ADJUSTING SPEED of a shunt motor to set the draw in the couch section of the West Virginia Pulp & Paper Co mill, Tyrone, Pa. 





Applying Shunt Motors 
To Adjustable Speed Loads - | 


For securing adjustable speed drives, usually the d-c shunt motor does 


the job better and for less cost than any other type of motor. Basic 


types of loads and motor relationships are discussed. A later article 


explains how motor characteristics are matched to load conditions 


ation over wide range of speed; 

others need a closely regulated 
speed. With electrical speed control, 
relatively small changes in voltage 
and current easily control 
changes in speed, torque, or horse- 
power of the drive motor. Generally, 
electrical speed control is more flex- 
ible, more easily adjusted, faster in 
response, and more suitable for com- 
plicated sequence operations and in- 
terlocking than any of the mechanical 
speed control methods. It is well 
adapted to automatic speed control 
and often provides a wider speed 


— MACHINES require oper- 


large 
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Control Engineer 
Westinghouse Electric Corporation 
East Pittsburgh, Pa. 


range than is otherwise possible. 
When d-c power is available, the d-c 
shunt motor fulfills the requirements 
more closely and economically for 
adjustable speed drives than do other 
types of motors. 

Complete knowledge of the essen- 
tial features of the driven machinery 
and the load characteristics is neces- 
sary for intelligent motor application. 
Except for a-c synchronous motor 


drives or drives with speed regulating 
controls, the speed of most electrical 
drives is determined directly by the 
torque requirements of the load. 
When the speed-torque requirements 
of a driven load are definitely known, 
the electrical drive performance can 
be predicted with reasonable accu- 
racy. Where: 7’ = speed, rpm; K = 
5.520, a conversion constant; and hp 
= horsepower, then 7 = hp X K iN 
or hp = 7 < NAR. 

Electrical drives can be classified 
by the load requirements as: (1) 
constant torque, (2) constant horse- 
power, (3) combination of constant 
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FIG 1—CONSTANT TORQUE characteristic in terms of speed 
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FIG 3—CONSTANT TORQUE—CONSTANT HORSEPOWER 


torque and constant horsepower and 
(4) variable torque. 


Basic Types of Load 


CONSTANT TorRQUE. Compressors, 
chain grate stokers, belt conveyors, 
cranes and hoists, plunger pumps, 
and loading machines are typical con- 
stant torque loads, as shown in Fig 1. 
Total pull at any time is constant and 
independent of the speed. Horse- 
power varies directly as speed. Fric- 


tion represents a constant torque 
load. In certain inefficient machines 
the predominating friction load 


causes the machine to have a constant 
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torque characteristic regardless of 
the useful load characteristic. 


Constant HorsEePOWER. Machine 
tools, lathes, planers, drill presses, 
and machines with a controlled load 
are typical constant hp loads as 
shown in Fig 2. With a light load 
the machine can be operated rela- 
tively fast; for a heavy load, the ma- 
chine should be operated slower. 
For example, as the cutting speed of 
a lathe is increased, the depth of cut 
is decreased to reduce the torque 
required for driving the load. Both 
the horsepower required and volume 
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FIG 4—VARIABLE TORQUE characteristic in terms of speed 


of metal removed per unit time is 
approximately constant over the 
entire speed range. 

Similarly, constant horsepower is 
required for a core type paper wind- 
ing machine. As the roll gets bigger, 
the driving motor must slow down to 
hold the sheet tension and linear 
paper speed constant. 


CONSTANT TORQUE-CONSTANT HorRsE- 
POWER. Loads requiring a wide 
speed range often use a combination 
constant torque and constant hp 
drive, as shown in Fig 3. This drive 
characteristic is typical of a d-c shunt 
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FIG 5—THREE BASES for rating a motor depending upon load requirements 


motor that uses armature voltage con- 
trol below the base speed for constant 
torque and field control above the 
base speed for constant hp character- 
istics. Typical applications include 
elevators and metal working planers. 


VARIABLE TORQUE. Fans, blowers, 
and centrifugal pumps are typical 
variable torque loads since torque 
varies directly with speed as shown in 
Fig 4. Usually, the horsepower is 
considered to vary approximately as 
the square of the speed for a variable 
torque load. 

Different conversion 
constants K for the curves in Fig 1 


numerical 


to 4 are shown by subscripts. 

The characteristics shown in Fig 1 
to 4 are the safe maximum or bound- 
ary conditions for the driving motor. 
Seldom will the speed-torque char- 
acteristics of a single load exactly 
match those of the drive motor and 
control. But for a continuous duty 
rating, the load speed-torque require- 
ments should not exceed those of the 
drive motor. Torque and hp output 
of the motor are related directly to 
the current the motor draws from the 
power supply. Therefore, the maxi- 
mum torque or hp limitations must 
not be exceeded or the motor will 
overheat. Because a motor gener- 
ally has considerable thermal capac- 
ity, intermittent overloads usually are 


*. 
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not harmful. Applications such as 
cranes and hoists commonly use in- 
termittently rated motors for econ- 
omy. 

At every speed, the available motor 
torque must be equal to or exceed 
that required by the load. The maxi- 
mum torque and maximum speed of 
the load usually determines the hp 
rating of the motor to be used. This 
hp rating may be. many times the 
value required to operate the machine 
at less than maximum speed. 

Except when deviations in speed 
are practically excluded, such as in 
synchronous motors or by the use 
of automatic speed regulators, the 
speed is determined by the driven 
load. The motor always operates at 
a speed where its speed-torque char- 
acteristics are in equilibrium with 
the speed-torque requirements of the 
load. 


Shunt Motors Widely Used 


There are many applications where 
the use of d-c drive motors is abso- 
lutely necessary to meet the operating 
requirements. In general, an adjust- 
able and wide speed range with pre- 
cise speed control can be obtained 
only with d-c drives. Shunt wound 
motors are especially suitable for 
adjustable speed operation. 

With constant armature voltage 
and fixed field current, “constant 





speed” shunt motors operate at prac- 
tically constant speed regardless of 
variations in the load. In general. 
as the load varies from no-load to 
full-load, the change in motor speed 
is less than 12% for motors from |] 
to 5 hp, and 10% for larger motors. 
For adjustable speed motors, regula- 
tion does not exceed 22% for 1 to 5- 
hp motors; nor 15% for larger 
motors. 

Usually, speed, shunt 
wound, d-c motors are suitable over a 
speed range up to 2:1 by field control 
and for constant horsepower output, 
provided the top speed does not ex- 
ceed the maximum safe rpm for the 
motor. 


constant 


Shunt wound d-c motors with a 
speed range by field control of 3:1 
or more are classed as adjustable 
speed motors. Standard 3:1 and 4:1 
speed range motors can be applied 
when the top speed does not exceed 
the safe mechanical speed. Special 
motors with speed ranges up to 6:1 
and 8:1 can be applied; but they cost 
more because of special field wind- 
ings and frames. 

A standard adjustable speed shunt 
wound d-c motor can be rated in 
three ways: 


CoNnsTANT HorsEPOWER-CONTINUOUS 
OperaTion-40 C Rise. A_ given 
adjustable speed, shunt wound, d-c 
motor will have a 40 C temperature 
rise when continuously operated at 
constant hp output. It will develop 
the rated horsepower from 150% of 
the minimum or base speed to the 
maximum speed with 40 C tempera- 
ture rise. From minimum speed to 
150% of minimum speed, the motor 
can develop its rated horsepower. But 
its temperature rise may be as high as 
50 C, which usually is considered 
within safe temperature limits. 


TAPERED HORSEPOWER-CONTINUOUS 
OpeRATION-40 C Rise. ‘The same 
motor can have also a tapered hp 
rating. 
better at high than low speeds, a 


Because ventilation is much 


motor will develop the next higher hp 
rating at the higher speeds and still 
The motor 


can be operated continuously and it 


not exceed a 40 C rise. 


will develop the maximum _ horse 
power at three times the base speed. 
The horsepower decreases in direct 
proportion to the decrease in speed, 
down to the specified hp rating at 
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150% of the base speed. For motors 
with a speed range of 4:1, the maxi- 
mum rated horsepower is considered 
constant for speeds from three to 
four times the minimum. 


ConsTaANT Horsepower-l Hr Oper- 
aTIon-00 C Rise. The identical 
motor with a | hr rating will develop 
the next higher hp rating over the 
entire speed range with a 50 C rise. 
These three wavs of rating a given 
motor make it possible to apply an 
adjustable speed motor to a given ap- 
the 
For instance, Fig 5 graph- 


plication in most economical 
manner. 
ically compares the three ratings for 
a 7}-hp motor. 

Even though a continuously rated 
motor for constant or tapered hp 
output is classified as having a 40 C 
temperature rise, it will usually have 
a 50 C rise from the base speed to 1.5 
times the base speed because of re- 
duced ventilation at lower speeds. 
On most adjustable speed applica- 
tions, the motor is generally oper- 
ated above 150% of the base speed. 
This is an economical method of rat- 
ing a motor. A larger frame size is 
required for a motor that develops 
the rated horsepower from base to 
maximum speed without exceeding 
10 C rise at the low speeds. 


Speed Formulas 
The counter emf generated by a 
It is 


almost directly proportional to the 
motor speed. Where: Ex, = counter 


motor opposes the line voltage. 


emf: K = motor constant: @ = field 
flux; and N speed, then Es = 
Ko N. 

Also, where: /; = armature cur- 
rent; V = line voltage; Ri = total 
armature circuit resistance, then V 


= E, 1,R,: therefore, the basic 
speed equation for a d-c 
\ (V 1,4Rs) /Ko. 
Since the product of the full load 
armature current /, and the armature 
resistance R, 


motor is 


can be considered a 
constant, with constant field strength 
¢, the motor speed can be adjusted 
by changing the line 
shown in Fig 6. Also, the equation 
‘shows that the JiR, 


must be relatively small in compari- 


voltage, as 
voltage drop 


son to the impressed line voltage if 
the speed is to remain practically 
constant with changes in the arma- 
ture current /,. Generally, for shunt 
wound motors, this value /4R, is ap- 
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FIG 6—CHANGING VOLTAGE impressed changes speed of motor 


proximately 10% of the line voltage. 

Speed also can be changed by vary- 
ing the shunt field strength. As 
shown in Fig 7, with constant line 
voltage V, the speed increases as the 
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FIG 7 — CHANGING FIELD strength 
changes speed of motor 


field becomes weaker. To obtain 
speeds below the base or full field 
speed, the voltage applied to the 


motor armature must be reduced. 
D-C Motor Basic Relationships 


Torque T developed by a d-c shunt 
motor is proportional to the product 
of the field flux @ and the armature 
current /,. Thus T = K @ Ia. Dur- 
ing starting and accelerating, most 
adjustable speed motor controllers 
provide full shunt field strength. This 
helps the motor to develop the re- 
quired torque with minimum arma- 
ture current. For constant field ex- 
citation. torque is almost directly 
proportional to the armature current. 
Motor torque can be controlled by 
changing the voltage applied to the 
armature, or by limiting the armature 
current by a series resistor. 


Means of Speed Control 


Different methods for controlling 
the speed of shunt d-c motors will 


be discussed in a later article. These 
include adjustment by changing arm- 
ature resistance and various means of 
field excitation. Typical load applica- 
tions will also be presented. 











Reading Meters in Multiples of 10-KWHR 


Company saves more than 3,000 man-hours per 
year in reading and billing on that basis. Believes 
practice merits consideration for industry practice 
L. M. LA PORTE 

Controller 


Wisconsin Electric Power Co 
Milwaukee, Wisconsin 
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of 10 kwhr and billing customers 

on that basis, eventually may be 
standard practice for the public util- 
ity industry. This conclusion is based 
upon the results experienced in our 
company in the last three years in 
which this practice has been in use. 
In that period, it is estimated that 
more than 3,000 hours a year are 
saved in performing the meter read- 
ing and billing operations on about 
284,000 accounts. 

Before adopting this procedure, 
however, the company made a thor- 
ough study of its past meter prac- 
tices. During the 1920’s, in accord- 
ance with practices generally fol- 
lowed by public utilities in reading 
meters, our company, too, read its 
meters to the exact number of kilo- 
watt-hours recorded on the registers. 
It was recognized at that time, how- 
ever, that an appreciable saving could 
be realized in meter reading and of- 
fice clerical work if reading and con- 
sumptions were shown only in even 
units. Studies were made along these 
lines, and in 1930 arrangements were 
made to read meters to the nearest 
even kilowatt-hour unit. 

In 1943, it was decided to estimate 
consumptions for average bills issued 
(when regular readings were not ob- 
tained) in multiples of ten, instead 
of in even units. This practice was 
followed only for consumptions in ex- 
cess of 50 kwhr per month, because 
it was felt that some of the customers 
whose monthly 


Rrrion METERS in multiples 


consumption was 
small might object to the variation 
between actual consumption and the 
estimated consumption. This prac- 
tice was followed for over two years 
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BC ODE 
Average Bi1) MIN Minimum Bill 
B.C.C.R. Service MS Miscetlansous 
Commercial RE 
Credit RS Residential 
nststiment RU Rural 
} Merchandise WH 


Repeirs Check over this bill 
I think you'll agree, 


} When Paying by Mail Return This Coupon 
t WISCONSIN ELECTRIC POWER CO. 





TYPICAL BILL still contains all four digits in present and previous meter readings and 
kilowatt-hours used columns, but units digits ore always zero 


and did not result in any adverse 
criticism by customers. 

Early in 1945, we began studying 
the advisability of reading meters in 
multiples of five or ten kwhr in- 
stead of even multiples. Preliminary 
studies showed that reading in tens 
would result in considerably large: 
savings than reading in fives, par- 
ticularly in the billing operations 
which are performed on Internationa! 


_ 
CBT 5 3 Di) 


Pecunere Qrnzes sectnioe 
| Crem. lerngac Let 
Mil il ne 286! 





IF ADOPTED as standard practice by the 
industry, meter manufacturers could elimi- 
nate the units dial on the meter 
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Business Machine equipment. Also, 
these studies showed that it would 
not be practicable to apply the prac- 
tice only to consumptions in excess of 
some given amount, as was being 
done for average bills. Such a prac- 
tice would make it necessary for the 
meter reader to read the meter and 
make the subtraction, before he could 
determine whether the consumption 
and meter reading would be in mul- 
tiples of ten or in multiples of two. 
Also, office procedures would not be 
simplified because it would still be 
necessary to handle some accounts 
with consumptions ending in even 
numbers—two, four, six or eight. 
Effect of the proposed meter read- 
ing practices on electric service bills 
was considered and was found to he 
negligible, and in the month of Mav. 
1945, arrangements were made to 
read meters in multiples of 10 kwhr. 
This practice applies only to meters 
with constants of one; readings and 
differences for meters with constants 
of more than one are still recorded 
to the exact number shown on the 















register. This is done because of the 
greater kwhr variations which would 
result when the differences are multi- 
plied by the constants. 

In September, 1945, the last phase 
of the reading in tens program was 
adopted. This consisted of discon- 
tinuing the entry of the last digit— 
units digit—of the reading and con- 
sumption on meter sheets for meters 
with constants of one. These digits 
are always zeros and therefore can 
be omitted. The adoption of this 
practice has not in any way affected 
the information shown on the cus- 
tomer’s bill. Readings and differences 
are still shown in their entirety on the 
billing records and on the bills. This 
means that no change in bill design 
was necessary. A sample of the Wis- 
consin Electric Power Company’s bill 
is illustrated. 

In adopting the reading in tens 
procedure, it was possible to modify 
many procedures so that meter read- 
ing and billing operations can be per- 
formed more economically, resulting 
in the following annual savings: 


1. Reading Meters 

Easier reading, easier sub- 
tracting, fewer figures to be 
written. The full effect on 
meter reading is pictorially 
displayed by eliminating one 


dial. 


2. Figuring Bills 
Smaller-size rate tables, fewer 
units of consumption for fig- 
uring, fewer accounts to be 
figured manually. 


1,890 hr 


440 hr 


3. Keypunching Billing Cards 630 hr 
Three less holes to be punched 
manually for each card, fewer 
cards to have billing informa- 


tion punched manually. 


4. Checking Subtractions 60 hr 
Fewer subtraction errors to be 
corrected, fewer units of con- 
sumption for figuring bills for 


corrected consumptions. 


5. Sorting Billing Cards 320 hr 
One less sort when sorting 
cards by consumptions, fewer 


master cards to be sorted. 


6. Master Extending Billing Cards 30 hr 
Fewer master cards _ for 
master-extending (Gross sav- 

ings of 36 hr partially offset 

because more detail cards are 

master extended) 


Total estimated annual savings 3,370 hr 





In addition to the savings estimated 
above, savings were also realized on 
the following operations: 


a. Recording initial readings 

b. Recording final readings 

c. Recording 
ings 


meter change read- 


d. Reading postal card markings 

e. Recording postal card readings 

f. Transcribing data for use by 
other groups 


These operations affect a much 
smaller number of accounts than 
those included in items 1 to 6 above, 
and accordingly, no individual esti- 
mates of savings were made. It ap- 
pears, however, that the additional 
estimated savings are about 260 hr 
per year. 

The practice of reading and billing 
in units of ten has been accepted 
favorably by our customers. At the 
time of the installation of the prac- 
tice and during the three years in 
which it has been in effect, no un- 
favorable comments have been re- 


ceived. 





Electricity Trains Cows To Keep Barn Clean 


APPLICATION of electricity to keep 
dairy barns clean is currently be- 
ing studied at Wisconsin Utility Asso- 
ciation’s electrical experimental farm. 
Although the project is still new, early 
results have been promising. 

Many installations of barn cleaners 
have been made but the criticism most 
often heard is that too much chore 
time is used in scraping manure from 
the stall floor into the trough. At the 
Wisconsin experimental farm an 
answer to the problem may be found. 

Cow trainers have been installed 
just above the shoulders of each ani- 
mal. These trainers are made of iron 
wire and are connected to a 6-v wire 
fence circuit which runs along the 
ceiling. Should the cow be standing 
too far forward in the stall and 
hump, she will receive a shock 
from the trainer. When this happens 
she immediately moves back nearer 
the trough. The cows soon learn that 

ere is a proper position in the stall 
and so the stall floor remains clean. 





COW TRAINER (circled) connected to electric fence circuit (arrow) keeps stall floors 


clean. 
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A. J. Von Burg, Wisconsin Power & Light Co’s rural sales manager, explains this 
to A. F. Herwig, Wisconsin Utility Association executive secretary 
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PLATE, OR SO-CALLED BURR-MILL, 


feed grinder (left) will 
operate at any speed. The lower the speed the lower the power 





requirement . . 





. 450 tons of turkey feed are ground per year by 
this 8-in hammer mill (right) driven by a 10-hp motor 


Farm Power Supply—Essentially A Job 
For Single Phase 


Demands for 3-phase supply come from farmers who have not been 


convincingly shown what single-phase will do for them at less cost. 


Responsibility for showing them lies with the suppliers of service 


C. H. GELDER 
Manager, Dakota County Electric Cooperative 
Farmington, Minnesota 


EMANDS OF FARMERS for 3- 
1) phase services are simply the re- 
statement of a service difficulty 
that was old before the first farm was 
connected to an electric line. The time 
and the place and the words are dif- 
ferent, but the trouble is the same. 
Over-motoring has been a widely 
prevalent problem in industrial plant 
drives from the very beginning of 
electric service. It is being cured only 
slowly. There still remains a strong 
disposition among users to say, “Well, 
the job figures out to show that a 5-hp 
motor is enough, but let’s use a 10; 
then we'll be sure.” That feeling has 
cost industry many millions of dollars 
in wasted electricity and has put sup- 
pliers of electric service to a tremen- 
dous amount of unnecessary trouble 
and expense caused by low power 
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factor and excessive voltage drop. 

The same problem now arises in 
rural service as farmers make more 
uses of electric power. It manifests 
itself sometimes, in strong demands 





MOTOR SIZE ARGUMENTS are not new. Back in 1929, adibing of Minnesota engineers 
tested motor performance on ensilage cutters. They found out then that the lowest speed that 
would elevate the ensilage was the most economical in motor and electricity cost. Cutters with 
11-in to 19-in throats were tested. All were operated successfully with motors of 3 to 10 hp 


for 3-phase service. The farmers say 
they are hampered by the limitation 
on motor size imposed by single- 
phase supply. They want to use big: 
ger motors. They are following the 
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same line of thought as the shop fore- 
man who says, “Let’s put on a 10 and 
be sure.” And they are just as wrong. 

Except for those farms so big and 
so specialized that they should be 
thought of as instead of 
farms, single-phase supply is entirely 
adequate. If farmers will take time 

learn that work performed is a 
function of power and time, and that 
speed is purchased often at a heavy 
cost in power, then they will conc lude 
they don’t need 3-phase service nearly 
as much as they thought. 


factories 


Even for Threshing 


The farm job with the largest 
power requirement is threshing. But 
a 2l-in. to 23-in. threshing machine 
can be driven by 3 motors, a 10-hp, a 
3, and a 14 or 2. 


machines 


Several threshing 
driven by motors of 3 to 
7} hp are available. 
Another job apparently calling for 
a substantial amount of power is feed 
grinding, the heavier 
hammer mill grinder is used. These 
machines are available in three gen- 
eral types—the plain mill, a running- 
feed table mill, or a mill with a run- 
ning-feed table and butters ahead of 
the hammers. Power to perform the 
work is reduced considerably in the 
apparently more complicated ma- 
chines. These special machines are 
small and of high speed and can be 
purchased with attachments for ear 
corn crushing or chopping before the 


especially if 


feed enters the grinding chamber. 
The capacities of the small ma- 


chines are high per horsepower. Their 
original purchase price, cost of the 
motor and of wiring for motors of 
large capacity will not justify the use 
of large motors excepting on a 
very small percentage of the farms. 
The energy required for grinding 
grain on the farm is small. It may 
vary from 8 to 12 kwhr per year per 
Thus, at the most on a 20-cow 
dairy farm we can expect about 240 
kwhr pre year for grain grinding. 
This is less than one-half hour per 
week on a 10-hp motor, one hour per 
week on a 5-hp or five hours per 
week on a 1-hp. 

Villing the silo is one of our major 
jobs on the farmstead. It is an out- 
side job and can be performed either 
by the use of a tractor or an electric 
motor of preferably 73 hp. For satis- 
factory operation the cutter should 
operate at the lowest speed that will 


cow, 
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elevate into the silo. With good cut- 
ters of the proper size, two men can 
unload silage from the wagon with a 
73-hp motor drive, operating at a 
speed to blow into a 45-foot silo. 
Larger motors are uneconomical be- 
cause of the high speed required. The- 
oretically, the cutting capacity can be 
doubled by doubling the speed. But 
when we double the speed of an en- 
silage cutter we increase its power 
requirement seven times. 

Husking and shredding has prac- 
tically disappeared from our Minne- 
sota farms but where it survives it 
can be handled by a 74-hp motor. 

Minnesota farms usually have large 
barns, the hay season is short, and a 
considerable amount of air is needed 
for mow curing. As fan size increases 
the quantity of air to be handled per 


° eal 
horsepower is much greater with 
larger fans than with smaller ones. 


Ten-hp motors can be equipped with 
fans of reasonable cost to deliver 
more than 40,000 cubic feet of air 
per min. This capacity will serve a 
barn 34 to 36 feet wide and 70 to 80 
feet long. The air speed and duct size 
can be reasonable in this case. But 
when air is increased beyond 40,000 
cfm, its flow will develop increased 
resistance in a reasonable size duct 
system or else the ducts will have to 
be made disproportionally large for 
the barn. The power requirement per 
ton of hay will increase materially. 
This load is, therefore, well within 
the capacity of single-phase motors. 


Large Hay-Curing Job 


A somewhat larger than usual in- 
stallation of hay drying equipment 
was installed during the past season 
on a farm the Waseca- 
Steele Cooperative in Minnesota. In 
addition to the hay drying equipment, 
this farm also uses considerable other 
electrical equipment such as_ barn 
cleaner, milker, water heaters, elec- 
tric range and various small motors, 
consuming from 500 to 1,000 kwhr 
per month. A 10-hp motor was used 
for the drier equipment. A single- 
phase line serving this farm proved 
to be adequate and entirely satisfac- 


served by 


tory. Consumption was _ approxi- 
mately 4,000 kwhr during the hay 


drying season. 

Many studies and field tests have 
shown that the farm electric motor 
can be kept within reasonable size 
and that single-phase service is ade- 
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quate. There are, of course, excep- 
tions. In these cases the added cost 
of supplying 3-phase service and 
the necessary higher rates to meet 
this cost must be considered. It will 
then invariably be found that the 
competition of the gasoline engine 
does not justify the additional supply 
system cost for the extension. 

Most of the demand for 3-phase 
service comes from farmers who have 
given little or no consideration to the 
additional cost for wiring and other 
changes necessary before this service 
can be used. True, the price of a 3- 
phase motor is about half that of the 
same size single-phase but this saving 
is more than offset by other costs. 


Low Load Factor 


The most conclusive argument 
against the use of 3-phase service for 
farms is the fact that it is used only 
a comparatively small part of the 
time and thus must result in an ex- 
tremely low load factor. In addition, 
the farms which might use or require 
3-phase service are entirely too scat- 
tered and few in number. It is my 
contention that the additional cost to 
offer unlimited service to a limited 
number of customers must be borne 
by those particular customers. 

Since farm electric service is essen- 
tially single phase in character, it 
seems obvious that we, as power sup- 
pliers, should know how to solve the 
farmer’s power problems within the 
operating capacity of single-phase 
motors, not larger than 10-hp. Our 
lines should be constructed to carry 
that power. The customer must not 
object to an occasional flicker of light- 
ing due to starting currents of these 
motors. The farmer must also be told 
how to equip his feed mills with small 
motors to avoid overloading and how 
to protect the motor against overload- 
ing. If the power supplier and the 
dealer do a good job of selecting 
equipment and advising the farmer, 
single phase will be adequate. 

When the time comes that 3- 
phase service is economically feasible 
for the farm, if it ever does, the elec- 
tricity supplier will pull up the small 
poles, add the additional conductors, 
install larger transformers and 
change the meters. Until that time 
the American farmer should use the 
equipment that is now available and 
which can be driven by motors within 
the capacity of single-phase lines. 
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TRANSFORMER IS RAISED from 





TRANSFORMER IS TRANSFERRED from trolley to fall line 
and stationary block in preparation for lowering to the ground 


Extra Pole Simplifies ay 
Moving Tra nsformers A vannnenieie #0 enuienies ground by treck or winch 


JOSEPH E. YOUNG 
Superintendent 
Public Service Department 
Moorhead, Minn 


Lance TRANSFORMERS can be raised 
or lowered to platforms quickly and 
safely by using the following equip- 
ment and procedure. 

The equipment consists of a steel 
or aluminum 4 in. x 8 ft I-beam, an 
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platform by a 
operated hand hoist trolley that rides along |-beam 


ES . ae 
he 


™~,. 








lever ? TRANSFORMER IS MOVED away from platform by I-beam 
trolley into position for transfer to block and tackle 


‘In general, the method shown has proved quick and safe 


I-beam trolley, a lever hand hoist, 
two snatch blocks, and rope for guy- 
ing a light pole. 

The procedure is: Set and guy a 
temporary pole about 3 ft from the 
edge of the platform. Install the 4-in. 
I-beam in a horizontal position with 
one end resting on the top or lashed 
to the side of the pole and the other 
end resting on the struts above the 
platform. Position of the beam may 


be changed according to the location 
of the transformers being moved. A 
temporary brace is set under the 
struts to the heavier beams below. 
Steps in the actual moving are shown 
in the picture sequence. 

Although it takes a little more time 
to set the extra pole, the safety and 
certainty achieved provides an over- 
all saving in time and is much safer 
than many other methods used. 
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Here is a most important development in 


mercury street lighting—the new Half-load 
Relay which solves the problem of starting 
mercury-vapor lamps on series circuits in cold 
weather. This relay eliminates the necessity of 
providing, for cold weather starting, approxi- 
mately twice the constant-current-transformer 
capacity required for warm weather. 


RELAY OPERATES WITH CONTROLLER 
TO SHORT OUT HALF THE CIRCUIT 


* 
for series The relay accomplishes this cut in transformer 


requirements by starting only half of the lamps 


a * 
mercury circuits first, and then after they are burning, starting 


the second half. Relay operates in conjunction 


cuts transformer with a standard street-lighting controller with 


normally open contacts—connected across the 


Be 
requirements 45% series loop at about the half-way point 


THIS IS THE WAY IT WORKS 


A few seconds after the series circuit is ener- 
gized, the relay operates the controller, shorting 
out the second half of the circuit. With the 
reduced load, the lamps in the first half start, 
and the voltage across them drops to normal. 
The relay then opens the controller, and the re- 
maining lamps start. The circuit is so arranged 
that the standard protector will detect an open 
in either half of the load loop. 


Mr. J. Peterson, General Elec- 
tric design engineer, examines CUTS DOWN TRANSFORMER COSTS 


the new Half-load Relay for out- With the Half-load Relay, only warm-weather 
ee en ee allowances need be figured for cold-weather 
starting—830 watts for the EH-1 and 625 watts 
for the CH-5 mercury lamps. Except in mini- 
mum-size installations, this means a saving in 

transformer costs. 


Mia 


New relay and standard controller are connected 
across series mercury loop at about mid-point, to 
short circuit the far half of loop during starting. 


PCENERAL @ ELECTRIC 


452-73 


ce 


Are you tying in with the NEMA plan to give America better street lighting ? 
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SIMPLE CONTROLS select values between 50 and 25,000 mmf 
in high voltage air capacitor for calibrating test equipment 





DESIGN e- CONSTRUCT 
OPERATE MAINTAIN 





SURFACE LEAKAGE is reduced by four electric heaters main- 
taining the interior temperature about 10 C above ambient 


4-plate section 
( fixed ) 








Variable Air Capacitor Calibrates 


A wicu-vourace air capacitor with 
a range of 50 to 25,000 mmf has 
been developed by the Doble Engi- 
neering Co, Belmont, Mass., for use 
in calibrating its insulation testing 
equipment. It is designed to have no 
appreciable losses. By switching 
fixed-capacitance units and by adjust- 
ing a variable unit any capacitance in 
the above range may be obtained. The 
capacitor is normally used at 10 kv 
and has no audible corona below 15 
kv (rms). 

The capacitor plates are of alu- 
minum, a material chosen after con- 
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Test Equipment 


H. E. POVEY 
Development Engineer 
Doble Engineering Co 

Belmont, Mass. 


sultation with the Bureau _ of 
Standards. They are 2 ft x 3 ft, 
spaced # in. apart. Eight high-voltage 
and nine low-voltage plates are as- 
sembled to form a standard unit? of 
which there are seven. The eighth 
unit is special in that its high-voltage 
plates are subdivided in groups of 4, 
2, 1, and 4. The variable unit consists 
of one fixed high-voltage plate and 
two low-voltage plates, one on each 


side of the fixed plate. The low: 
voltage plates may be moved toward 
or away from the fixed plate by rotat- 
ingwthreaded rods on which they are 
mounted. All metal parts are care: 
fully designed to avoid sharp corners 
and edges. 

The high-voltage plates are sup: 
ported from the low-voltage plates by 
two sets of insulators, separated by 4 
metallic strap that serves as a guard 
electrode. For the lower capacitance 
ranges the guard electrode may be 
used at either high or low potential 
For the higher capacitance ranges: 
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To foil lightning 





We varied 


























the strength 
to suit the stress! 
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4 To give you distribution trans- 
7 | formers with greatly increased im- 
wel pulse strength, we took our cue from 
a7 | | the approved textbook principle: 

‘Provide the greatest strength where 
the stress is greatest.’”’ From this 
principle, we developed our unique 
design of progressive-layer insulation 
and shielded winding. 

This design compensates for the 
difference in layer-to-layer voltage 
stress, from one end to the other, by 
winding into the coil along with the conductor, a full- 
layer width of paper dielectric. As turns are added, 
the paper layers increase in number—keeping the 
insulation strength, between any two conductors in 
different layers, proportional to the voltage stress. 
Furthermore, the entire coil is shielded—giving added 
protection against the damaging effects of impulse 
surges. Progressive-layer insulation and_ shielded 
windings are a feature of all G-E Spirakore® dis- 
tribution transformers above 15,000 volts. 

Spirakore design—with flux following the spirally 
wound core steel—affords great savings in total 
weight. Complete sealing of the tank, with Nitrile 
rubber gaskets, maintains the high dielectric strength 
of the oil and prolongs the life of the insulation. 
Truly one of the finest distribution transformers 
we’ve ever made. Ask for Bulletin GEA-4521. 
Apparatus Department, General Electric Company, 








| Schenectady 5, N. Y. 
te 
e " . 
2. a Cross section shows how, as 
' turns are added, the paper ] 
insulation is wound into the 
coil along with the conductor. 
= 
yy 
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10-500,000 fu units 10-5,000SL units 


1- 500SL units 


10 kv measuring circuit 
cold guord 


or . 
guard circuit 
hot guard 


10 kv measuring circuit 


_-— Guard circuit 
cold guard 


“~~~ Ground 


-~From test set 


Ammeter jack 





COMBINATIONS of fixed-capacitance units and adjustment of variable unit give 500 to 1 


range in 10 kv capacitor 


the guard electrode is designed to be 
used at low potential only. For many 
tests a guard is not used and the 
guard electrode is then connected to 
the low-voltage plates. 


Aluminum Panels Used 


The entire bank is housed within 
an angle-iron framework, 6 ft x 9 ft 
x 10 ft. Side, roof and floor panels 
are of sheet aluminum. The tempera- 
ture inside the housing is maintained 
at about 10 C above ambient by 
thermostatically controlled electric 
heaters. Four 250-w heating units 


were required. It has been found 
that this temperature differential will 
practically eliminate surface leakage 
difficulties. 

To facilitate capacitance adjust- 
ments a switching unit was designed 
with all controls terminating on a 
front panel. As in power station 
switchboard practice, the circuit dia- 
gram of the capacitor bank appears 
on the panel. The switch controls are 
located in their proper places on the 
diagram so that the operator can tell 
at a glance how the circuit is set up. 
A panel indicator is provided to show 


the position of the variable unit, 
operated by a 1/20-hp motor. 

The Doble company, which has 
specialized for the past 20 years in 
the determination of insulation condi- 
tion by the watts-loss power-factor 
method, utilizes the capacitor bank 
in several ways. Perhaps the most 
important of these is in the checking 
of insulation test sets for internal 
losses. A test set can be checked 
throughout its entire capacitance 
range and any departure from zero 
loss readings recorded and used as a 
basis for a correction curve or chart. 


Impedance Standard 


Another application of the capaci- 
tor bank is in conjunction with a 
variable series resistor as a low- 
power-factor impedance standard for 
the calibration of wattmeters used in 
insulation measurements. A current 
meter is placed directly in the circuit 
with the series resistor, so that the 
loss in the resistor may be calculated 
by the I°R formula. Since there is 
no appreciable loss in the capacitor 
bank, the resistance loss represents 
the entire loss in the impedance. By 
using several values of current (by 
changing the setting of the capacitor 
bank) and by using several values of 
series resistor, a sufficient number of 
known losses may be established to 
calibrate the wattmeter over its entire 
range. 


How to Switch Early Morning 


Evarcy morninc street lighting is 
required for the benefit of factory 
workers’ shift changes in some areas 
outside of the city proper. Boston 
Edison Co has provided for time 
switch control of such service by 
using a master and an auxiliary 
switch connected as shown. The basic 
idea is to install a time switch with 
separate motor connection as a sup- 
plement to the existing master switch. 
To set the two switches for early 
morning burning the procedure is as 
follows: 

Master Switch: Set the switch 
riders to “turn on” and “turn off,” as 
for standard all-night burning. 

Auxiliary Switch: Set the “off” 
rider to the ordered part-night “cut- 
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Street Lighting 


off” time. Set the “on” rider to “cut 
on” at the required early morning 
“on” time. 

Seasonal Discontinuance: At the 
end of the early morning burning 
period, re-set the master switch “off” 


-t- - Contact 


Moster switch 
(Astro diol active 
switch 


rider to “cut off” at the ordered part: 
night “cut-off.” Jumper the switch 
terminals marked 3 and 4 of the aux- 
iliary switch. No other changes are 
necessary to discontinue early morn- 
ing burning. 


a- ~— “Auxiliary time 


a 

\ switch 
\ 
I 
r 
| 
| 


7“ ~-Contacts 
314 


- ~ 





//5-volt secondary 


> 7 
~~Neutra/ wire or sheath return - 








To contro/ equipment 
or multiple /omps 


AUTOMATIC starting and stopping of early morning street lighting service 
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PACKASE SUBSTATION 


ech a 


VE TIME AND MONEY WITH THE UNIT APPROACH 


. §PET THE COMPLETE SUBSTATION AS A UNIT. . 

2 ie 2 G : 

: hirty of the basic package substation arrangements = vl | L 23 

. [BShown in GEA-4500 (left, above). Use it to investi- | s3 
°3 


te the unit approach to your next substation applica- 
:We think you’ll be pleasantly surprised. Your G-E 33/4.16 kv 

*S representative will gladly provide a copy and pe ene AE oe + td 
P you all he can. Apparatus Dept., General Electric : 
pany, Schenectady 5, N. Y. 


GENERAL 
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POLE RECORD 


POLE__ 


LOCATION__ 


SIZE PN GR eciccercites 


BUTT TREATMENT __ 


MATERIAL FUSE BOXES___ 


CROSS ARMS BRACKETS. 


PINS __ NO. WIRES 


POLE STEPS | SIZE WIRE _ 


MISCELLANEOUVS______ 


EXAMINED PAINTED 


LIGHT'G ARR, __ 


LINE POLE 


WORK 
—— ee 


scihcin iciaintapacaadea aa - 


GUY WIRES ___ | TRANSFORMERS 


| oe Fe 


PIPE CONN, | NO... EW... 

















J. O. ORIGINATION 


DATE 


DATE 


TO_ 


To 


BILLING DATA 


BILL NO 
BILL NO 
BILL NO _ 
BILL NO 
CONTRACT DATE 


FOREIGN ATTACHMENTS 


DATE 

__ DATE 
ne CATE 
DATE 


PLAN 


POLE RECORD CARD, 6'2 in. x 8 in., is employed for line poles, with color changes for 
private street lighting poles, and privately owned poles. Lower section carries information as 


to joint ownership participation 


Scheduling Pole and Line Inspection—I* 


S ysremaric scheduled inspection of 
poles and lines on an eastern utility 
of between 50,000 and 75,000 cus- 
tomers leaves little to be overlooked. 
A joint line representative is respon- 
sible for proper periodic inspection 
and minor repairs, reports and rec- 
ords. Aerial cables are excepted. This 
work is done in the field by the com- 
pany’s line inspector with the aid 
of one first-class lineman. Each year 
this inspector is required to make 
one complete inspection of the entire 
overhead distribution system. Metal 
street lamp poles are also inspected. 

Every wooden pole owned entirely 
or in part by the company, as long as 
it remains in service, is inspected at 
the ground line at the end of the first 
five years of its life. This is done at 
least once every half decade there- 
after for the purpose of estimating 
the probable life of the pole. 


Annually Jan. 1 and 


between 


* Begimnimg a series of five articles. 
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March 1 a technical assistant in the 
engineering department examines all 
the pole record cards and prepares 
pole record slips for the year’s butt 
inspection as follows: 

Each pole record card is examined 
and a blue metal clip attached to the 
upper left portion of all cards corre- 
sponding to poles which at the time 
of their last inspection were esti- 
mated to be good for 5 years or less. 
Also included are new poles due for 
their first inspection or poles which 
are due for inspection under the above 
5-year limit. In case the previous 
year’s inspection was not completed a 
yellow clip is used for the second 
year, so that these poles are inspected 
first. These temporary clips (blue and 
yellow) are placed so as not to inter- 
fere with other clips of a more per- 
manent nature, and can be removed 
only after inspection when posting 
the results of the inspection on the 
pole record card. 

Poles condemned by the inspector 
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have a red clip immediately placed on 
the corresponding pole record card 
about 1.5 in. from the upper right- 
hand corner. Such clips are removed 
only when the pole is replaced. Poles 
located in hazardous areas have per- 
manent pink clips attached to the 
record cards 2.5 in. from the upper 
right-hand corner. These poles nor- 
mally have preferred attention, 


Jointly owned poles in locations main. 


tained by the Bell telephone com- 
pany in the utility’s territory have a 
V-shaped notch punched in the top 
of each pole record card 2 in. from 
the right-hand corner. 

The inspector fills out a pole ree- 
ord slip for each pole record card 
marked with a clip. This slip is copied 
from the pole record card and gives 
the number and location of the pole, 
date of its last inspection and esti- 
mated life at that time. 


Jack Lifts Loads 
With Small Clearance 


Lem heavy equipment which has 
little clearance for placing hy- 
draulic jacks has long been a prob- 
lem. Bonneville Power Aministra 
tion has built in its shops the hydrau- 
lic jack shown especially for lifting 
transformers on flat-car beds. 
Overall height of the jack, which 
can lift 50 tons, is only 53 in. It is 
operated by a hydraulic hand pump, 
and extends to a height of 9 in. 


HYDRAULIC JACK built by Bonneville 
Power Administration shops for lifting loads 
with small clearance. It requires only 5¥2-ia. 
clearance, can lift 50 tons to full extension 
of 9 in. from base 
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Line Jor | fears within Goercent 


OF ESTIMATED LIGHTNING PERFORMANCE 
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Adapted from a paper 
Atlanta, Ga., before Southeastesyn Electric Exchange at Tampa, Florida. 


ENGINEERING REFERENCE SHEET 
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Symbols Developed for Distribution Maps 


Series of symbols listed here have been standardized by Georgia Power 
Co for use on both construction prints and distribution maps 


Primary trunk feeder to load center. 


Three phase wires; primary circuit and 
size. Indicate voltage where more than 
one system appears on map. 


Two phase wires; single-phase primary 
circuit and size. 


One phase wire; single-phase primary 
circuit and size. 


Neutral conductor in primary neutral 
position (not common). 


Single-phase transfermer; capacity, 
phase and location number. Underscore 
size with solid line to indicate CSP type. 
Underscore size with broken line to indi- 
cate HB type. 


Two transformers; capacity, phase and 
location number. Connected open delta 
or open wye. 


Three transformers; capacity and loca- 
tion number. Consider delta-connected 
secondary unless otherwise noted. 


Two transformers, 3 phase to 2 phase 
or 2 phase to 3 phase; capacity, phase 
and location number. 


Autotransformer; capacity and location 
number. 


Shunt capacitors; number of units, ca- 
pacity of each unit, connection (delta 
or wye) and location number. 


Constant current transformer; capacity, 
phase and location number. Note: All 
transformers other than company owned 
shall be marked C.P. (customer prop- 
erty). 


Company owned substation. 


“Distribution Mapping’ by W. F. Poole, Distribution Engineer, 
This article is first in a three-part serial. 


- Jones Co. C.P. 


5A 
@) 
a 


10A 


25A 


3-I0A tS 





Customer owned substation. (Do not 
show equipment or transformer size if in 
substation account). Show name of cus- 
tomers. 


Primary metering equipment (show on 
secondary maps for location only). Show 
ownership and name of customer owned 
line beyond meter. No metering equip- 
ment will be shown where in company or 
customer owned substations. 


Pole type oil circuit recloser with by-pass 
fuse. 


Pole type oil sectionalizer with by-pass 
fuse. 


Regulator; capacity; phase and location 
number. (S = step type or | = induc- 
tion type). 


Single - pole knife - blade disconnect 
switch. 


Air break switch, gang operated. 


Fused cutout (exp::Ision or dropout type) 
with size of fuse link shown. Where 
strapped out show wire size, example: 
8c indicates No. 8 copper wire. 


Air break disconnect switch with fusible 
element (generally gang operated). 


Repeating fuse, number of shots and 
fuse size. 


Break in phase wires. 


Sectionalizing point with hot line clamps. 


Pothead and underground line. 


Isolated lightning arrester. 





Georgia Power Co. 
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Following drying in a vacuum tank, the core-and-coil assem- 
bly is placed in its own tank, under oil. Channel guides 
provided on the inside of the tank to facilitate this operation, 
make it simple for the purchaser to remove the core-and-coil 
assembly for inspection, if desired. 


AY Hi 
Me 
no Mt 
eS . 


Frequently, purchasers specify that their transformers be 
Impulse tested. This test is performed in the Moloney Surge 

boratory located at one end of the Power Transformer 
Assembly Department. Impulse fests, especially steep front- 
wave tests, simulate lightning conditions and are the mos? 
‘vere that can be imposed upon a transformer. The results 
these tests are recorded on film by means of a cathode 
"Y oscillograph. 
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After the core-and-coil assembly has been tanked and 
anchored securely in place, the tank cover is bolted or welded 
into position. The bushings are then installed. Photo shows 
a 115 Kv oil-filled bushing being lowered into position. 
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ET ADDED SAFETY...ADDED ECONOMY... ADDED SERVICE! 


This bank of power transformers, installed in a large aircraft plant 
in the Southwest, is typical of Wagner transformer installations for 
industrial power systems. 


Wagner Power Transformers have established enviable records 
for continuous service in thousands of industrial plants and on trans- 
mission lines from coast to coast. Carefully controlled production 
methods, highest quality materials, rigid inspection and tests, and 
more than fifty-five years of transformer engineering experience mean 
that you can count on Wagner Transformers for dependable per- 
formance, plus added safety ... added economy . . ..and added service. 





Users of power transformers will find it to their advantage to 
consult Wagner engineers on all of their transformer requirements. 


Wagner transformer users also profit by speedy, nationwide service In addition to power transformers, 


facilities. Twenty-nine branch offices, manned by trained field engi- Wagner can furnish Rural-Line, 
neers, are ready to serve you. Write for Bulletins TU-180 and TU-181 Distribution and Substation Trans- 
for information on the complete line of Wagner Transformers. formers—all sizes and types. 


Wagner Electric Corporation 


6456 PLYMOUTH AVENUE, ST. LOUIS 14, MO. 


oo. Wa aZOX.. s\ Consult Wagner Engineers on All Transformer Problems 
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Utility Designs Own 
Hi-Pot Tester 


TESTING PHASE-TO-PHASE voltages with 
auxiliary phasing stick. Each stick has ten 
megohms of high voltage industrial resistors. 
The connecting cord puts them in series 
with the indicating instrument, a rectifier 
type milliammeter 


D. L. BROWN 
Testing Department 
Portland General Electric Co 
Portland, Oregon 


A QUICK, easy and dependable 
method of measuring voltages up to 
10,000 v phase to ground has been 
developed by Portland General Elec- 
tric. With an auxiliary phasing stick 
phase-to-phase voltages up to 20,000 
v may be measured. 

Essential elements of the testing de- 
vice are ten megohms of high volt- 
age industrial type resistors, a 1 ma 
rectifier-type milliammeter, and a 
grounding cord, all in series. 

The resistors are connected to a 
silver-plated contact point and 
mounted within a stick made of Bake- 
lite Dilecto XX. The milliammeter 
is mounted perpendicular to the stick 
in its insulated base and protected at 
the end by a thick transparent plastic 
cover. The grounding cord completes 
the series circuit from the resistors 
and milliammeter to ground. A rack 
on the stick holds the grounding cord 
when it is not in use. 


Voltage Range Increased 


First models built by Portland Gen- 
eral Electric were calibrated to read 
10,000 v full scale, but later models 
commercially manufactured will read 
0-14,000 v to cover the 13-kv voltage 
range. Accuracy in the field is within 
o%. 

In testing for voltage to ground, 
the lineman first unrolls enough cord 
from the rack on the high potential 


stick to clip to a convenient ground. 


120 
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General Electric Photo 


POWER for 72 floodlights for San Francisco field is supplied by three 75-kva transformers 


Newly Installed Floodlighting 


Aw u-rrame stub pole with cross- 
bar, supports a bank of three 75-kva 
transformers, switchgear, primary 
fuse, cutouts and metering equipment 
for lighting San Francisco’s State 


College football field. The field is 


He then contacts the circuit with the 
silver plated contact point. Voltage is 
shown clearly by the milliammeter in 
the base, which will usually be di- 
rectly in the line of sight and approxi- 
mately an arm’s length away. 

To test phase-to-phase voltages the 
ground cord is clipped to a ring on 
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lighted by 72 type L-69 flood lights 
mounted on six 80-ft poles set atop 
high banks surrounding the field on 
three sides. Each floodlight is indi- 
vidually fused by the weatherproof 
fuse panel back of the bank of lights. 


the phasing stick. This ring leads 
through another ten megohms to 4 
hook on the end of the stick. The 
complete unit is thus suitable for a 
wide variety of testing such as locat- 
ing blown fuses and phasing at sec- 
tional switches and __ transformer 
banks. 
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ECONOMICAL DEMAND METERING ON 


---even where the load is small! 


’ Here’s your answer to the problem of low-cost demand metering on poly- 
phase circuits ... for the full range of loads. 


New, low-cost Westinghouse polyphase Demand 
Meters combine a standard polyphase Watthour Meter 
and a Thermal Demand Meter into ome compact unit. 
Their inherently low maintenance characteristics make 
possible the sound economy of demand metering on small 
or large loads. Only one mounting is required ... taking 
up little more space than one three-element polyphase 
Watthour Meter. Installation is greatly simplified. A low 
first cost is made possible through simplified design. 
Whatever your requirements may be .. . kw or kva 
demand meters . . . single-phase or polyphase . . . Westinghouse has the meter that 
will give you the accurate and economical information you need. For complete infor- 
mation call your nearest Westinghouse office or write for C. S. 42-338, Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Pennsylvania. J-40364 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


Watthour and Demand Meters for Any Job 


ELECTRICAL WORLD © November 20, 1948 





BLAW-KNOX 


FOG SYSTEMS 


OPERATE 
WITH THE SPEED 
OF ELECTRICITY 


Activated by electric rate-of-rise 
supervised thermostats, they attack 
the fire instantly. 


They spread a smothering cloud of 
fog over the fire, at the same time 
driving through to its base with a 
finely divided spray, cooling and 
quenching burning oil and 
inflammables. ‘ 


Clear passages in these nozzles 
prevent clogging, and their spray 
pattern is maintained in emergen- 
cies even with reduced pressures, 


Listed by Underwriters 
Laboratories, Inc. 
Approved by Factory 
Mutual Laboratories 


ALSO— 

Blaw-Knox offers 
Standard Wet and Dry 
Pipe Systems, as well 
as Thermostatically 
Controlled Pre-Action 
and Deluge Systems. 


Write for Bulletin No. 2207 


BLAW-KNOX 


SPRINKLER DIVISION 


OF BLAW-KNOX CONSTRUCTION COMPANY { 


829 Beaver Ave., N.S, \ | 
Pittsburgh 12, Pa. \ 


Offices in Principal Cities 
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RADIO DISPATCHED straddle truck operator acknowledges a 2-way radio message from 
materials handling headquarters and picks up two bales of tubing 


Radio Truck Dispatching Speeds Handling 


Line construction contractors, and 
others faced with handling heavy ma- 
terials over large areas, may find it 
very worthwhile to consider radio 
dispatching for solving difficult mate- 
rials handling problems. For ex- 
ample, radio dispatching of three spe- 
cial trucks solved the complex ma- 
terials handling problem of the 250 
acre Gambrinus Plant of Timken 
Roller Bearing Company in Canton, 
Ohio. 

Operation started in June. A month 
later, two trucks were handling 354 
more bales of bars and tubes than 
three trucks did previously; with a 
saving of 39 operating hours. 

The “open” control system permits 
any unit to haul any load to any 
destination at any time. There are no 
preconceived restrictive assignments. 
No truck works for a particular de- 
partment exclusively, and both trucks 
may, if necessary, work in a single 
department to relieve impending stag- 
nation of material flow. 

To call a jam-breaking straddle 
truck into action, the operation fore- 
man simply phones the dispatcher in 


the material handling office and the 
dispatcher relays instructions by 
radio to the truck driver. 

The steady pace maintained |) 
radio-controlled straddle trucks makes 
it possible to move material most 
urgently needed, while at the same 
time working out the greatest number 
of two-way truck loads. 

A 30-w Motorola central station 
and three 10-w dispatcher units (two 
in the trucks and one in a station 
wagon ambulance) are used. 


Electromagnetic-Fluid 
Clutch Operation 


J. RABINOW 
National Bureau of Standards 


A NEWLY DEVISED magnetic fluid 
clutch discussed in detail before the 
recent Washington D. C. meeting of 
AIEE, operates on the following basic 
principle: When the space between 
two parallel magnetic surfaces is 
filled with finely divided magnetic 
particles and a magnetic field is estab- 
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far service under the 
worst conditions 


specity this New Non-Metallic | 
“Msathed Cable 




































Durability that comes from a combination of 
chemical, electrical and physical properties 
possessed by no other plastic material to such a 
degree! That’s the story on non-metallic sheathed 
cable—now insulated and sheathed with 
VINYLITE Brand Plastics. 


Chemically—it gives utmost resistance to 
‘corrosive vapors, to most strong chemicals, to 
moisture, fungus growth and aging. Electrically— 
it has high dielectric strength, resistivity, and 
arc resistance. Physically—it withstands cold, 
heat, sunlight, abrasion and flame. 


Thus VINYLITE Brand Plastic sheathed cables 
are of particularly outstanding utility in 
livestock houses, dairy barns, roadside stands, 
and other places where ordinary non-metallic 
sheathed cables may fail. 


Affording utmost economy with long life, cables 
insulated and sheathed with VINYLITE Plastic 
materials are smooth, of small diameter, easy to 
install, mar- and impact-resistant and highly 
flexible. They slip easily through narrow spaces 
and around sharp corners without damage. It 
will pay you to investigate VINYLITE Plastics— ~ 
as well as BAKELITE Polyethylene—insulated 
wire and cable. Write Department EK-28 

today! 





PLASTICS 





RS 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation [[qg 
30 East 42nd Street, New York 17, N.Y. 





...now that 


KOPPERS CREOSOTE 


is plentiful again! 


F you need creosote for pressure-treating wood, just send 
an SOS to Koppers, and we'll ship your requirements. 
And you'll look just as happy as the man above, because 
you'll get the same high-quality Koppers Creosote you've 
always known. 


When you order Koppers Creosote (or Koppers Creosote- 
Coal Tar Solutions), it’s important to remember that you're 
getting products that have decades of dependable perform- 
ance behind them ... that have established enviable records 
as wood preservatives everywhere. 


Send in your order now. And if you want to play safe, ask 
about Koppers yearly contracts that take care of your future 


All Standard Specifications 
For All Types of Wood Preservation 


KOPPERS COMPANY, INC. 
Pittsburgh 19, Pa. 





lished between the two plates, the 
magnetic particles bind the plates to- 
gether against movement parallel to 
their surfaces. The magnetic particles 
may be finely divided iron which, 
for most applications, is mixed with 
a liquid such as oil, to prevent pack- 
ing and to afford smoother operation 
of the clutch. When a portion of this 
mixture is acted on by a magnetic 
field, the iron particles are mutually 
attracted, bind together in the field. 
and the mixture “solidifies”. 


Applications 


Experimental results obtained on 
the several forms of the magnetic 
fluid clutch suggest many possible 
uses for the new electro-magnetic de- 
vice. Unlike fluid couplings of the 
type now common in automobiles. the 
clutch is not a speed-sensitive device. 
If the load is below the slipping 
torque of the clutch, no slippage 
occurs and the mechanical e“icienc\ 
of the clutch is 100%. One broad field 
of applications is in constant-torque 
and overload devices where the clutch 
is never de-energized. Permanent 
magnet clutches are particularly use- 
ful for such service. 

But the field where these new 
clutches are expected to find their 
main application is in servo-mechan- 
isms. Here friction clutches have 
been used, but their lack of smooth- 
ness, the changes in characteristics 
caused by wear, their nonlinearity, 
and the poor reproducibility of re- 
sults have given rise to great difficul- 
ties. The new clutch should go far 
toward solving such problems. While 
servo-mechanisms can be operated by 
variable speed motors, hydraulic 
transmission, and many other means, 
clutches and brakes have the very 
great advantage of low _ inertia- 
to-torque_ ratios. Electromagnetic 
clutches are particularly adaptable to 
serve as the final elements of electro- 
mechanical amplifiers. 


Example 


The electromagnetic-fluid clutch is 
relatively small for the power trans- 
mitted. A 6-in. dia 6$-in. long unit 
transmits 40 hp at 3,000 rpm. 

The nature of the oil used in the 
magnetic fluid clutch has relatively 
little bearing on performance. Hence 
silicone liquids may be employed 
with excellent results, enabling the 
clutch to operate at very low and 
very high temperatures, an important 
consideration in some applications. 
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The Tougher the Job... 


the more we can help. For Hoosier engineers are more experienced in handling the 
erection and maintenance jobs that have proved unusually difficult for utilities 
throughout the country. Hoosier engineers, trained men and special equipment are 


available at any time to supplement your own organization or work independently 


ERECTION AND MAINTENANCE OF TRANSMISSION LINES 


NEW YORK * 1384 HOLLY AVE., COLUMBUS, OHIO ¢ CHICAGO 


4 OOSIER 
, ENGINEERING CO. 
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SELECTION of a G6O0-kw electric in- 
duction furnace, to melt aluminum 
used in the pressure casting of alu- 
minum rotors at the new Ashtabula, 


ROTOR CASTING is done in the 60-ton air-operated injection type casting press at left. 
Aluminum for casting the motor rotors is melted in 60 kw, 300 Ib per hr electric induction 
furnace at right 


PYROMETER CONTROLLER in rotor casting room keeps record of metal temperature 
in the induction furnace at right. Power factor indicator, below temperature recorder, shows 
when furnace needs cleaning 


125 


LOAD BUILDING 


Electric Furnace Melts Aluminum For Rotor Castings 


Ohio, motor manufacturing plant of 
the Reliance Electric & Engineering 
Co, was based on several factors. Pri- 
mary considerations were: (1) possi- 
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bility of a gas shortage during pro- 
longed cold spells, and (2) the low 
Btu content of the artificial gas sup- 
ply which introduced a cost factor 
that was prohibitive. Secondary con- 
siderations were: (1) ability of this 
type furnace to maintain close tem- 
perature and chemical control, and 
(2) ability to accelerate quickly from 
holding to pouring temperature. 


Integral Castings 


At its Ashtabula plant, Reliance 
casts the aluminum rotors for its 
1 to 20 hp a-c motors. These rotors 
range in diameter from 43 through 
84 in. and have their rotor bars, 
short-circuiting rings and fan blades 
cast as one integral section. This one- 
piece assembly contributes to a sturdy 
motor that can be stopped abruptly 
or reversed without vibration or 
fatigue failures. The casting opera- 
tion is done in the 60-ton air-oper- 
ated, injection-type casting press, 
shown. 

Molten aluminum is supplied to the 
casting press at a pouring tempera- 
ture of 1,325 F by an Ajax 60-kw 
twin-coil induction furnace with a 
rated capacity of 300 lb per hr. Pro- 
duction requirements are 225 lb per 
hr. Power supply is from a 440-v, 
3-phase, 60-cycle bus-duct system. 


Aluminum Closes Circuit 


From a cold start the furnace is 
charged with about 300 lb of molten 
aluminum, sufficient to cover the re- 
circulation tubes and establish the 
closed secondary circuit necessary in 
an induction furnace of this type. 
When the temperature of the bath 
reaches 900 F, pig aluminum is added. 
Time required to bring a full charge 
to pouring temperature is about two 
hr. The furnace operates continu- 
ously and holds the bath at 1,275 F 
during the night hours and when 
casting is not in progress. About 10 
min is required in the morning to 
raise the bath from 1275 F to the 
pouring temperature of 1325 F. 

Temperature of the melt is held 
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... 10 IMPROVED SERVICE CONTINUITY IN MEDIUM-DENSITY AREAS! 


Now you can extend the advantages of a-c secondary network 
systems to medium-density areas ... where there is a growing 
demand for improved service reliability, voltage regulation and 
system flexibility. You can do it economically, too, for the new 
CM-88 network protector was developed specifically for use in 
areas with overhead distribution lines where a modified or low-cost 
form of secondary network is practical. These would include small 
outlying business sections and heavily loaded residential areas in 
large cities, and the commercial districts in smaller cities and 
large towns. 
The protector is an automatic, electrically-operated air circuit 
breaker, controlled by network relays. The opening of the protector 
automatically isolates a faulted primary circuit or network trans- 
former without interrupting the power supply to any consumer. 
In broadening the field for a-c network systems, Westinghouse 
offers a practical solution to your service problem in areas of The CM-88, light-duty, aetioerh 
lighter load density. For more information on the CM-88 call your protector removed from weather- 
Westinghouse office or write for booklet B-3977. Westinghouse —2700f enclosure. The unit can be 


3 ; é z i ; mounted on a pole or crossarm 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. J-60670 with existing transformers. 


Westin HOUSE neTworK PROTECTORS 


PLANTS IN 25 CITIES. OFFICES EVERYWHERE 
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within 1% or less by automatic 
thermostatic control. The Brown 
recording-type temperature control 
unit, shown, makes it possible to 
maintain a day-to-day temperature 
log and, in the event of trouble, to 
determine whether the temperature of 


gas-fired pot for stand-by service. 
This makes it possible to cast either 
aluminum, alloys of aluminum or al- 
loys of magnesium with no change 
in the rotor press. 


Importance of Maintenance 


Maintenance of the induction fur- 


affected by sludge formation in the 
bottom furnace chamber and _ the 
three vertical channels as well as by 
cracks in the refractory lining. Con- 
sequently these vertical channels are 
“reamed” twice each shift, or more 
often as indicated by the power fac- 
tor instrument in the furnace circuit. 


the metal was the factor responsible. 
The induction furnace is used for 
regular production with a separate 


The bottom chamber is_ usually 
cleaned every two months. 


nace has an important bearing on its 
efficient operation. Power factor is 


10-Year Farm Market Projection 


HARRY RESTOFSKI, West Penn Power Co., Pittsburgh, Pa. 


now in use has a retail value of $2,737,000. If the 
market develops as projected, the list value of equip- 
ment in use 10 years hence will aggregate $11,267,000. 


REVENUE WILL HAVE RISEN 253%, energy usage 263%, 
and connected load 316%. These are estimates of 10-yr 
increases, 1948-1957, directly attributable to 10 major 
farmstead applications of electricity on the West Penn 
Power Co system. They result from a study of such 
equipment in use last year, on which 5- and 10-yr 
projections were based. The projections are the con- 
sensus of estimates made by company rural service 
personnel ‘and are weighted to reflect growth in number 
of customers, 3,000 additions in the first 5-yr period 
and 1,000 in the second. 

The combined contribution of the 10 applications to 
present average annual farm use of electricity is about 
800 kwhr, 30% of the total. In 1957 these applications 
will account for 2,260 kwhr, about 50%, in the per 
customer annual average. 

In the order of revenue-building importance, farm 
freezers stand in first place. Next comes water heating, 
with hay driers and dairy refrigeration following. 

At present prices, equipment covered by the study and 


Totals as of 1957 
(Present Plus Additions) 


Annual 
KWH* 


Total Additions: 1947-1957 
Electric 
Application — 
Annual 
Revenue 


Annual 
KWH* 


Annual 


Revenue KW 


Units 


Dairy 
Refrigeration 
Water Systems 
Brooders 
Water Heater# 
Less than 50 gal 
50 gal or over 
Farm Freezers 
Milkers 
Hay Driers 
Feed Grinders 
Silo Unloaders 
Stable Cleaners 


5,067 
13,794 
7,433 


2,534 
4,598 
5,575 


1,567 
1,046 
3,712 
2,239 | 1,611 
9,945 | 5,172 
6,115 | 660 | 
1,842 | 430 
2,142 | 86 | 


41,315 |40,617 $787,240 


4,966 | 99,320 
3,717 | 74,340 


5,263 
2,509 
8,907 


2,143 
1,710 


3,815 

2,397 

8,152 
920 | 


563 


| 
7,296 "se 
| 


1,136 
999 
3,397 
1,279 
9,320 
5,220 
1,830 | 427) 8,540 
2,124 85 | 1,700 


131,365 |29,410 $564,230 | 
| i | 








1,714 


Totals 


* Thousands 
# Barn use only 


Analysis of Estimated Markets for 10 Farm Appliances for Next 10 Years— West Penn Power Co. 


5-Year Period Ending 1952 


| Total 
Annual) Annual | Add’l | Units | Sat. Add’l 
KWH?*} Revenue | Units | in Use % KW 


Status—1947 


| Total Market—1947 


5-Year Period Ending 1957 


Total | Add’! 
Units | Sat. Add’| | Annua 
in Use % KW | KWH’ 





Add’l 
Annual 
KW H* 


Units 
in Sat. 


Use % 


Electric 
Application | Add’l 
Units 


(number of present installations KW 


plus market potential) 


Dairy | 
Refrigeration 4,598 Total Dairy Customers | 2,045 
Water Systems | 13,982 Total Farm Customers | 7,842 | 56.1 | 2,614 
Brooders 6,901 153% of Poultry Customers; 4,013 | 58.2 3,010 
Water Heater? | | 


Less than 

50 gal 3,433 862 431 

50 gal or over} 1,165 25% of Dairy Customers 31 47 
Farm Freezers | 11,076 79% of Total Customers 629 ; 315 

(for freezers over 15 cu. ft.) 

Milkers 4,598 Total Dairy Customers | 1,920 | 960 | 
Hay Driers | 3,700 80.5% of Dairy Customers! "125 625 | 
Feed Grinders | 4,598 Total Dairy Customers 179 
Silo Unloaders 2,407 52.5% of Dairy Customers 4 
| (are those dairy farms with 
silos) 5 
1,549 33.7% of Dairy Customers 
| (are those dairy farms with 
| herds of 20 cows or more) 


Totals 9,950 |11,207 | $223,010 11,169 |1), 26 
a 


2,580 
1,078 


859 


1,230| 3,275] 
2,957| 10,799 
1,702} 5,715 


| $58,900 | 
56, 460 
40,140 | 


44.5 1,023 1,771 | 
| 1,065 
851 | 


S32 
ono 


1,801 | 
| 662 | 
| 2,930 | 


374 
1,490 
193 


1,072 | 
184 
| 2,442 


1,040 
573 | 
358 
144 | 


28 , 960 
1,120 
15,100 


13 ,820 
6,500 | 
1,940 

56 


1,934 
215 | 
3,071 


| 2,960 | 
698 
537 
148 | 


75% of Dairy Customers 


oenr 


895 
12 | 


Nowe 
oorm noon 
onaoo noo 


we 
or 
oo 


Stable Cleaners 18 14 





26 | 


4 20,196 | 1s 





* Thousands 
* Barn use only 
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LIGHTER 
AUXILIARY 
ARM--EASIER 
TO ATTACH 
LESS BULKY 


NEW--CHAIN 
cits 
Ry aaa 

LOCK--EASIER 
TO APPLY 


-— HOT LINE TOOLS | 


with Aluminum Alloy Fittings 


POLE SPLICE 
WEIGHT 
CUT IN HALF 












WIRE TONG 
INCREASED 
JAW CAPACITY 
LIGHTER 
STRONGER 





DEAD END 
STRAIN 
er tis 
20% 
LIGHTER 


Chance live line maintenance tools are lighter, 
stronger, safer, and easier to use. The line has 
many features that simplify operation and increase 
the versatility of the tools. 


Amazing weight reduction, with increased strength, 
is made possible by the use of cast aluminum alloy 
fittings. Tests prove that even a slight difference in 
the weight of a tool head makes a considerable 
difference in the effort required to handle the tool 
from the butt end. This reduced weight minimizes 
fatigue and helps linemen do their work more 
quickly, efficiently and with less effort. Every tool 
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tal 
GRIP-TREAD 
WILL NOT TEAR 
OR PEEL OFF 


PLATFORM 
ts 

TWIN BRACE & Ye 

ee mice 
ENER--5to7 

Lbs. LIGHTER 





has been proven stronger than the old design with 
heavy bronze fittings. All castings are rigidly in- 
spected and production samples are regularly X-ray 
tested to guard against defects. All wood poles are 
voltage tested, to assure utmost safety, both before 
and after fittings are applied. 


Linemen, foremen, superintendents and safety 
directors who have handled these new Chance tools 
are enthusiastic about the many points of superiority 
they offer over all previous hot line tools. 







Write for complete information. 


i, 


ine Maintenance 


NDUSTRIES 





















Recording Vibrometer 


A NEw recording vibrometer which 
measures and records frequency, dis- 
placement, and wave shape of mechani- 
cal vibration, has been announced by 
Special Products Division of General 
Electric Co, Schenectady 5, N. Y. 

Built to operate either when mounted 
on a fixed base or held in the hands, 
the vibrometer weighs only 7 lb and is 
less than 8 in. in length. It records 
both steady-state and transient vibra- 
tions. Vibration frequency range is 10 
to 120 cycles per second. 

A prod extending from one side of 
the vibrometer is set in motion when 
held against a vibrating body. This mo- 
tion is amplified by a cross-spring ar- 
rangement and transmitted to a stylus 
which inklessly records the vibration on 
wax paper. Another stylus produces a 
timing mark near the edge of the wax 
paper every one-third of a second. Both 
the chart speed and the interval be- 
tween timing marks are governed by a 
synchronous motor operated from a 
115-v, 60-cycle power supply. Two push 
buttons are provided to give chart 
speeds of 1 in. per sec. and 3 in. per 
sec. A chart roll has 50 ft of paper. 


Ultraviolet Lamps 


Low PRESSURE mercury arc lamps, a 
source of long wave ultraviolet light, 
are made under the name Raymaster 
blacklight lamps by George W. Gates 
& Co, Inc, Franklin Square, Long 
Island, N. Y. 

Filtered to produce practically no 
radiations shorter than 3,000 A, the 
lamps are said to have an energy peak 
of nearly 3,600 A with no attendant ill 
effects on eyes or skin. 

Ratings available in % in. dia tubes 
are 4 w, 6 in. long; 6 w, 9 in. long; and 
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8 w, 12 in. long. Lamps of 15 w, 18 in. 
in length, and 30 w, 36 in. in length, 
are made with 114 in. dia. 


Sign Transformers 


FeLco luminous-tube transformers 
feature coil design and placement said 
to minimize electrical stresses. They are 
made by Forest Electric Co, 7216 Circle 
Ave, Forest Park, II. 

Short leads are used to prevent de- 
structive corona action. Balanced design 
with midpoint grounding reduces radio 
disturbance and protects secondary 
coils from burn-outs due to grounds or 
defective tubing. Shockproof insulator 
caps may be attached in any of four 
positions. 

Double-sealed case is finished in 
black enamel and exposed metal is 
cadmium plated. Transformers have ap- 
proval of Underwriters Laboratories. 





Branch Disposal 


ProsLEMs of disposing of brush fol- 
lowing line clearance work are claimed 
to be solved by the Chipper, a branch- 
reducing machine developed by As- 
plundh Tree Expert Co, Jenkintown, 
Pa. 

Purpose of the machine is to reduce 
brush to chips. The manufacturer ad- 
vises that through use of the unit, long 
hauls and burning costs are eliminated; 
dump charges and loading costs are 
reduced. 

e 


Induction Motor 


SILICONE resins for winding insula- 
tion and silicone grease for bearing 
lubrication make possible a totally en- 
closed non-ventilated motor in a 5-hp, 
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4-pole rating in the same frame size 
as the open motor of the same rating. 
This permits reductions of as much as 
three frame sizes from present standard 


Class A_ insulated totally enclosed 
motors. The efficiency, power factor 
and torque of such a motor are reported 
to be comparable to those for an open 
motor of the same rating. This develop- 
ment of the high-temperature Life-Line 
a-c induction motor is announced by 
Westinghouse Electric Corp, Box 868, 
Pittsburgh 30, Pa. 

Accompanying illustration shows the 
size reduction possible. The motor on 
the left is a 5-hp, 1750-rpm, 4-pole, 
silicone-insulated all-stee] motor in the 
254-frame; the one on the right is rated 
the same but is Class A insulated and is 
in a 326-frame. Weight is reduced from 
250 to 145 Ib, or is 60° of the Class 
A insulated motor. Height is reduced 
314 in.; \ 


length, 714 in. 


Thickness Detector 


INSTRUMENTS, 
Danbury. Conn., has an- 
nounced the model FMSS-5 Audigage 
thickness detector for determining 
thicknesses of metals, glass, plastics or 
other materials. According to the manu- 


BRANSON Inc, Joe’s 


Hill Road, 


facturer, measurements need be made 
from one side only, regardless of back- 
up liquids or scale deposits. 

An X-cut quartz-crystal 
generates and _ transmits 
waves into material under test. The in- 
strument is then tuned to the resonant 
frequency of the unknown thickness. 
Resonance is indicated simultaneously 
by headphones and_ milliammeter. 
Resonant frequency can be converted 
to thickness by use of conversion scale 


oscillator 
ultrasonic 


on instrument. 

The detector has features which in- 
clude adjustable frequency modulation, 
increased frequency range and perme- 
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HUBBARD GUY CLAMPS 


@ The straight groove eliminates the possi- 
bility of drawing a nut tight against an 
“‘arched’’ section which is out of contact 
with the strand. Hubbard Clamps have full 
clamping area. Hold to breaking strength 


of most strands. 


@ The straight groove fits any and all twists, 
right or left hand and a variation in diameter 
without creating any high spots to Jessen 
clamping area. 


© Bell-end grooves prevent injury to the strand 
caused by the sharp corners at the ends of 
the grooves of some clamps. 


OQ High carbon bolts prevent stripping or 
elongation. Heads are locked against turn- 
ing while tightening—and the whole clamp 
is protected against corrosion by the best 
process commercially used—HUBBARD 
DOUBLE-DIP HOT GALVANIZING. 





Check 


THESE FEATURES 
244 


@ The range of strand sizes accommodated by 
No. 7461 Guy Clamp, without sacrifice of 
holding strength in any size, can not be 
matched by any other style of clamp. Ex- 
haustive tests have been made on specially 
designed clamp sections, patented shapes 
and various snubbing ideas, all of which 
have failed to measure up to the HUBBARD 
straight, smooth groove type of clamp. 


HUBBARDanno COMPANY 


a 
Hh 
( 


PITTSBURGH 
CHICAGO 


OAKLAND, 
CALIF. 




















































“This Booklet! 


PREFORMED ARMOR Rops provide a simple, prac- 
tical, economical method of reinforcing and pro- 
tecting overhead conductors at the point of and in 
the region of the supports. They minimize wear 
and chafing, tend to absorb and dissipate vibra- 
tion, protect the conductor against arching and 
flash-overs, afford increased holding power against 
slippage, lessen the possibilities of corrosion, re- 


duce overall maintenance expense. 


Easily applied by hand or with “hot line” tools. 
Available in galvanized or stainless steel, alumi- 


num, Copper or bronze. 





Please ask for Boollet PR-101 





INDIANA STEEL & WIRE COMPANY - MUNCIE, INDIANA 








| CSG-140, 


ability tuning unit for full range sensi- 


| tivity. The portable instrument is bat- 
| tery operated, although a unit for a-c 


power can be furnished. 


| Mash Welders 


THREE-PHASE welding machines for 
mash welding transformer housing 
tanks are now built by Sciaky Bros, Inc, 
4915 W. 67th St, Chicago 38, Ill. The 
units are designated type PMM3TL. 
Rated at 200 kva, the units are con- 
trolled electronically for squeeze, heat, 
cool and off time operations. 

The machines are reported to be 
capable of mash welding two thick- 
nesses of 0.109 in. of mild steel. They 
are provided with four hydraulic cylin- 
ders to produce clamping pressure of 
48,000 lb along the seam, and have a 
throat depth of 52 in. They are also 
said to have an automatic, hydraulically 
operated locating fixture for determin 
ing the metal overlap at the seam. 





Fluorescent Fixtures 


Two FLUORESCENT fixtures, Peabody 
CSG-120 (illustrated) and Peabody 
have been introduced by 
Sylvania Electric Products Inc, New 
York 18, N. Y. These units consist 
of unshielded single lamp 20-w and 
40-w fixtures, respectively, to which 
removable ribbed glass diffusing panels 
and metal end caps have been added. 

Both models can be installed indivi- 
dually or end to end. For perimeter 


132 November 20, 1948 @ ELECTRICAL WORLD 





aE DISTRIBUTION 


EE 


@ Enduring service with minimum mainte- 
nance is characteristic of AmerTran Distribu- 
tion Transformers. Once they are installed, 
you can count on AmerTrans to give depend- 
able, trouble-free performance day in and 
day out. 


Today’s AmerTrans are the focal point on 
which is concentrated almost 50 years of 
specialization in the design and manufacture of 
high quality transformers. Many AmerTrans 
built almost half a century ago are still in 
daily service. 


To you this is assurance that the AmerTran 
you buy today is the best AmerTran ever 
made—and the best AmerTran ever made is 
the most efficient and economical transformer 
you can buy. 


AMERICAN TRANSFORMER COMPANY 
178 Emmet Street Newark 5, WN. J. 
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continuous-row lighting, right angle 
bends can be made with curved fittings, 
Joining is done by conventional] bush- 
ings and locknuts with knockouts pro- 
vided at end of housings for wire-way. 

Fixtures have steel chassis, with 
welded socket mounting straps; are 
finished in white Mirocoat. 


Magnetic Separator 


DeESIGNED to remove tramp iron from 
heavy, free-flowing material non-elec- 
trically, an alnico magnetic separator, 
the “Giant”, is being made by Eriez 
Mfg Co, 335 E. 12th St, Erie, Pa. 

Face plates are built of abrasive- 
resistant steel and are furnished in 
either flat or stepped pole types. Mag- 
nets, ranging in size from 6 in. up, are 
also available in odd shapes upon re- 
quest. Separators can be specified for 
either open-chute installation or with 


| Jatch and hinges for closed chutes. Both 


models are insulated to prevent mag- 
netic leakage and are designed to with- 
stand temperatures to 600 F, it is 


| claimed. 


A chain is only as strong as its weakest link. Prevent weak links 
in your product by using ILLINOIS bushings produced to meet 
your engineers’ most exacting specifications. 


ILLINOIS’ thorough control of production methods results in the 
manufacture of porcelain bushings of high dielectric and great 
mechanical strength, with the utmost in dimensional accuracy. 
Careful kiln drying and firing, at constant temperatures, prevent 


internal stress. 


These bushings can be standard 
glaze or radio interference-proof 
glaze. Dry type bushings are 
produced for all voltages up to 
34.5 kv. Gasket seats are smooth 
and ground when required. 


* 
Complete Uniformity 


Exact Dimenstons 
Wigh Dielectric Strength 
Wigh Mechanical Strength 


* 


Specify Illinois Porcelain 


for Dependability and Economy 


ee A 


ee ee ee 


Fluorescent Units 


PANELUX is a complete luminaire 
made in sizes 12 in., 16 in., 2 ft, and 
4 ft wide and all 8 ft long. Manu- 
facturer is Lighting Products Inc, High- 
land Park, Ill. The units can be used 
individually or in combination, joined 
end-to-end or side-by-side. They can be 
surface or pendent mounted or inset 
level with ceiling or false ceiling. 

These units carry 2, 4, 6 or 8 lamps 
(96-in. Slimline) at 120, 200 or 300 ma. 
Light cut-off is 38 deg. Fiber-board and 
metal louvers are available. By combin- 
ing units of various sizes, it is possible 


| to develop complete louvered ceilings or 


_ large louvered panels. 


| D-C Millivoltmeter 


DesicGNep for measuring minute values 
of direct current or voltage, the Millivac, 


| Model MV-17A, vacuum tube milli- 


voltmeter is made by Millivac Instru- 


' ments, Box 3027, New Haven, Conn. 


The meter contains a high impedance, 
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DESIGNING ENGINEER-ARCHITECT 


@@ | like to lay-out Federal 
NOARK Bus Duct! | can 
draw up the standardized 
units as soon as the plant 
layout is established. And, 
because there’s a plug-in 
receptacle on either side 
—on one-foot centers—! 
don’t have to worry about 
the exact position of every 


machine and motor. &®% 


MAINTENANCE ELECTRICIAN 


@@ My boys are in favor of 
Federal NOARK Bus Duct 
safety—and so am I! When 
you’re standing on a four- 
teen-foot ladder, you're glad 
that the plug-in receptacles 
are insulated. And, when 
there’s lots of machines to 
‘hook-up’ it’s a great help 
to have a Bus Duct you can 


get at from either side. ©« 


Write for Bus Duct Catalog 
“It stays on the job!” 


Executive Offices: 50 Paris Street, Newark, N. J. 


Plants: Hartford, Conn. e 
St. Louis, Mo. - 





Long Island City, N. Y. 
Newark, N. J. of 
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FEDERAL NOARK BUS DUCT 













INSTALLING ELECTRICAL CONTRACTOR 


@¢ Installing Federal 
NOARK Bus Duct makes my 
organization look good! 
Every unit lines up perfectly 
—drop hangers slide in 
position for exact alignment 

. . and we don’t have to 
worry about ceiling or wall 
conditions. The job is tops 
for speed, too—so it frees 
my crew for other profitable 
jobs! ee 


TOP MANAGEMENT 


®©* We like the production 
figures we find wherever 
Federal NOARK Bus Duct is 
installed. Uninterrupted 
production — with no shut- 
downs for maintenance or 
relocation of machines—is a 
great thing these days! 
And, if we ever move our 
plant or departments—we'll 
be glad that Federal 
NOARK Bus Duct is com- 
pletely salvageable! ee 


FLEXIBLE, ECONOMICAL, EFFICIENT, SAFE—that’s why 
so many top designers, technical men, and executives 
who have seen Federal NOARK Bus Duct in action in 
major industrial plants rely upon it to solve all sec- 
ondary power distribution problems. And that’s why 
you'll be in favor of Federal NOARK Bus Duct, too! 


Breakers @ Panelboards @ Switchboards @ Bus D 


Federal Electric Products Company, Manufacturers of a 
Complete Line of Electrical Products, including Motor Con- 
trols @ Safety Switches @ Service Equipment @ Circuit 
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Put an END to Dangerous 

“In-the-Air” Lighting Fixture 

Cleaning and Relamping 
OUTDOOR—INDOOR 


HE modern Thompson Hanger 
eliminates the old “up-in-the- 
air” method of cleaning and relamp- 
ing which is both dangerous and 


expensive. 


By this method the work is done at 
ground level, easier—faster—at lower 
cost and with complete safety as 
there is no electrical, climbing or 
ladder hazards. 


Other advantages—ordinary labor 
can perform routine servicing — ac- 
cessibility promotes frequent and 
regular servicing—more light output 
from your clean equipment — appli- 
cable to practically all types of 
lighting situations. 


We inutte you 


Lo use Che 
THOMPSON 
ENGINEERING SERVICE 





shunting contact type, magnetic modula- 
tor which converts the input voltage into 
a 120-cycle carrier wave which is then 
amplified, rectified and metered. Stabil- 
ity has been increased because of a 
built-in voltage regulator and _ the 
absence of bridge circuits. 

Measuring 1 mv full scale on its 
lowest range at 6 megohms input in- 
pedence, the meter has 12 additional 
ranges up to 1000 v full scale at 60 
megohms input impedence. It also 
reported to read 150 pp amp, full scale; 
up to 100 million megohms, using an 
external voltage source; and better than 
10 db below 1 mv when used with a 
sensitive RF thermocouple. 


Electronic Recorder 


CAPABLE of measuring temperature, 
conductivity or other process variables, 
the Multi-Record Dynalog Electronic 
Recorder keeps from one to six simul- 
taneous records on one circular chart. 
The manufacturer is The Foxboro Co 
of Foxboro, Mass. 

Although the recorder has only one 
measuring system, either resistance 
bulb or emf type, an automatic switch- 


eye) 


DISCONNECTING & LOWERING 
i, ce 


THE THOMPSON ELECTRIC Co. @ 
1101 POWER AVENUE CLEVELAND 14, OHIO | 
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or HIGH Resistances 


SPECIFICATIONS 


RANGE: 2,000 ohms to 50,000 megohms 
in five overlapping ranges; zero to 100 
volts, d-c as a vacuum-tube voltmeter. 

ACCURACY: within +5% of indicated 
value from 30,000 ohms to 3 megohms; 
within +8 % from 3 to 3,000 megohms 
when the central decade of scale is used. 
Voltage measurement accuracy is +2% 
of full scale. 

SCALE: standard direct-reading ohmmeter 
calibration is used; scale is illuminated. 
VOLTAGE ON UNKNOWN: does not 
exceed 106 volts and varies with meter 

indication. 

INPUT RESISTANCE: for voltage measure- 
ments input resistance in megohms is 
indicated by selector switch. On the 
“infinity” position, resistance is greater 
than 20,000 megohms. 

TEMPERATURE-HUMIDITY EFFECTS: over 
normal room temperature and humidity 
ranges, accuracy is substantially independ- 
ent of either. 

DIMENSIONS: 10 x 8 x 51/2 inches. 


WEIGHT: 81/4, pounds, net. 


La lene ee 
a Tati 


ee 
CAL roe 

rea Tare rr Mine 2 

Serer 






THIS NEW MEGOHMMETER is very similar to the usual ohmmeter 
except that a vacuum-tube voltmeter is used as the indicating 
device. It is a-c operated and direct-reading in five overlapping 
ranges from 2,000 ohms to 50,000 megohms. The a-c power supply 
is regulated to make readings of the instrument independent of 
supply voltage variations. 


This megohmmeter is very useful for moderately high resistance 
measurements such as leakage resistance of cables and insulating 
samples, locating defective insulation in electrical machinery, and 
particularly for the determination of moisture content of wood, 
paper and other products. By means of a panel switch it is con- 
vertible to use as a d-c vacuum-tube voltmeter for measurements 
up to 100 volts, d-c. 


The Type 1861-A Megohmmeter is convenient to use, accurate 
and stable. 


TYPE 1861-A MEGOHMMETER .......... + $130.00 


SU eb reer 


90 West St., New York 6 
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920 S. Michigan Ave., Chicago 5 950 N. Highland Ave., Los Angeles 38 





CERTIFIED 






40 watt 
118 volt 
60 cycle 












SPEC. NO. 6 
HIGH PF 


WHEELER BRICK-TYPE BALLASTS 





































THE MANUFACTURER 


of fluorescent lighting fixtures profits through 
the good basic design and engineering, 
skilled manufacture and rigid inspection of 
Wheeler Brick-Type Ballasts in his product. 
He is thus assured of rated light output, full 
lamp life and trouble-free performance. 







profit through fewer, less frequent replace- 
ments in their fluorescent lighting installation. 
If their fixtures are equipped with Wheeler 
Brick-Type Ballasts, they'll devote less time 
to annoying and costly replacement jobs. 










will profit by stocking Wheeler Brick-Type 
Ballasts. Maintenance men, lighting repair 
and installation people and other ballast cus- 
tomers will appreciate the availability of a 
dependable, quality ballast. Satisfied cus- 
tomers mean more profit — through purchases 
of ballasts and other components. 


WHEELER BRICK-TYPE BALLAST 


Available for the operation of two lamps in the following ratings: 40 watt 
118 volt 60 cycle, certified by Electrical Testing Laboratories, Inc.; also 
for 220 volt 50 cycle and 220 volt 60 cycle. These ballasts are built to 
rigid specifications by Wheeler craftsmen. All are approved by Under- 
writers’ Laboratories. 


WRITE TODAY FOR COMPLETE BALLAST INFORMATION 


THE WHEELER INSULATED WIRE CO., Inc. 


DIVISION OF THE SPERRY CORPORATION 


1311 WASHINGTON AVENUE 
BRIDGEPORT 4, CONNECTICUT 


MAGNET WIRE @ COILS © COMMUNICATIONS EQUIPMENT 





DEPENDABILITY 
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ing unit brings the vari-colored pens 
into position at six-sec intervals, The 
pens are magnetically selected in any 
predetermined sequence. 

A dry ink is said to give clean record- 
ing for several weeks without refilling, 
Illustrated bulletin 428 explains other 
features of the recorder. 















Tempered Glass Fixture 





DEVELOPING IT specifically for school- 
room use, Appleman Art Glass Works, 
Bergenfield, N. J. now manufactures 
the Spill-lite, a lighting fixture made of 
Temprex glass. 

The unit, using one 300 or 500-w 
bulb, is provided with a curved bowl 
that reportedly expels dirt, bugs or 
debris and allows bulb-changing from 
the floor. The silvered bowl assembly, 
30 in. long and 21 in. wide, is finished 
in satin chrome and suspended on a 
swivel type rod. 





General Lighting Fixture 


A LIGHT FIXTURE designed for general 
use is the SM-440 Luminaire produced 
by Leader Electric Co, 3500 N. Kedzie 
Ave, Chicago 18, Ill. Light diffusion 
is claimed to be 40% upward (indirect) 
and 60% downward (direct). 

The all-metal unit affords variable 
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angles of shielding, including 25 and 
| 35 deg. Construction is steel finished 
| with white baked enamel. Louvers can 
| be swung down or removed. 
| 
| 



























- Cable Puller 


Save 58 minutes of each 
° DESIGNED to pull or lift at any angle, 
Rodding Hour Use | the Jiffy lift hoist and puller is manu- 
ses | 


factured by Jasper Blackburn Products 
| Corp, St. Louis 6, Mo. Housing and 
lever are aluminum alloy; hooks are 
forged steel while sprocket is alloy 
steel. Some applications are pulling 
cable and messenger wire; also tight- 
ening guy wires. 

The device has sprocket-type action 
and single control for up and down 
motion. With a mechanical advantage 
of 30:1, the capacity is stated to be 
1500 lb. The complete hoist weighs ap- 
proximately 12 lb, has an overall lever 
length of 22% in., and produces a stand- 


PNEUMATIC FISH LINE | ard lift of 55 in. 


an air-operated device for fishing duct: it will do the 
job with fewer men and will do it faster. 


Electric Fork Truck 


THE TRANSRIDER, a smaller version of 
the battery operated Skylift truck, has 
been designed by Automatic Trans- 
portation Co, 8 South Dearborn St, Chi- 





cago 3, IIL. 
i Having an overall height of 83 in. 
One large public utility reports that rodding by con- for clearance through standard boxcar 
\ ventional methods averages $15.20 per thousand feet, and factory doors, the truck can raise 
i but, by using the Cope Pneumatic Fish Line, the cost is a load to a maximum of 130 in. with 
I reduced to $2.60 per thousand feet. telescopic extension or 66 in. without 

*xtension. i > lif 
i Another user reports a specific operation. “An old 5” a = mepeiies rien 8 4 — on 
I : a. is 2.000 lb with 48-in. load; 2,500 lb 

diameter fibre duct 209 feet long, containing con- gry ane Pye: 

i sleet sialiline uae MiRiad bu % ottcseielh aetna with 36-in. load; 2,850 lb with 30-in. 
| _ , load; and 3,000 lb with 28-in. load. 


job that would ordinarily take 1 hour and 45 minutes, and 


; 7 : ; Equipped with two batteries, this 
twice as many men if performed by conventional methods.” igi 7 


vehicle weighs about 4,000 lb complete. 





The performance of the Cope Pneu- 
matic Fish Line has been truly out- 





WHAT PROBLEM CAN 

















WE HELP YOU SOLVE? standing, even in the extremely long 
Just as Cope found there duct runs recently installed for power 
was need for a Pneumatic service in the United States, Canada, 
Fish Line and developed and Brazil. 

aes vices oem You too will be able to fish under- 
develop other products for ground ducts—regardless of diameter 
which there is a genuine or length—in a matter of minutes 
need. Have you a problem instead of hours. 

that Cope, with its 60 

years of experience, can WRITE TODAY FOR FULL DETAILS OF 
help solve? THE COPE PNEUMATIC FISH LINE. 





YOU KNOW COPE BY THESE PRODUCTS 
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When it comes to power construction 
let American Bridge carry the load! 


tion of power houses, call on Amer- 
ican Bridge. We have the modern equip- 
ment and experienced personnel to do 
the job right. In addition, our facilities 
for fabricating and _ erecting power 
houses, substations and transmission 
towers enable us to give you—in one 
“package” — a complete, coordinated 
service all along the line. On your next 
job, take advantage of American Bridge 
Company’s unexcelled resources in 
equipment, in experience, and in tech- 
nically trained personnel. 


Re FASTER, more economical erec- 


end \ 
} . a’ 


— 
ne 
wintsictiiacaagiinn sige 
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ee 
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POWER HOUSE—Southwark Power Station of Philadelphia Electric Company. American 


Bridge Company fabricated and erected the Power House, Maintenance Shop, Boiler 
TRANSMISSION TOWER—An American Bridge Com- House, Electric and Heater Bay, Turbine Room, Switch House, Administration Build- 
pany rotated-type single circuit 220 KV sus- ing, Turbine Supports and Coal Handling Structures. 


pension tower. Weight of structural steel—11,850 tons. 


SUBSTATION Switch yard of South Carolina Public Service Authority, Santee-Cooper Proj- 
ect. Elliott Construction Company, General Contractor. 


a A es . 
* : big name a oe Pars mg # sad - oe ss is 
ee & a ¥; 4 


AMERICAN BRIDGE COMPANY 


General Offices: Frick Building, Pittsburgh, Pa. 


Contracting Offices in: Baltimore - Boston + Chicago + Cincinnati - Cleveland - Denver - Detroit 
Duluth - Minneapolis - New York - Philadelphia - St. Louis 


Columbia Steel Company, San Francisco, Pacific Coast Distributors United States Steel Export Company, New York 


PNITED STATES STEEL 
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OPPERS Pressure -Creosoted 
Poles have an average life 
span of over 30 years! The Kop- 
pers Pressure-Creosoting Treat- 
ment “puts permanence into 
poles” by protecting them 
against termites and decay. 

For poles that Jast — that re- 
duce line costs and give long 
periods of uninterrupted service 
— specify Koppers Full-Length 
Pressure-Creosoted Poles. And 
remember, they have decades of 
dependable performance to their 
credit. 


Koppers Full-Length Pressure- 
Creosoted Poles are available in 
ample quantities and in all 
needed sizes for prompt shipment. 
Deliveries are made from conven- 
iently located treating plants. 


KOPPERS COMPANY, INC. 
Pittsburgh 19, Po. 


KOPPERS 
PRESSURE-CREOSOTED WOOD 
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With an overall length of 9734 in., in. 
cluding 36-in. forks, the truck can make 
a right angle turn in 715% in. ph 
length of load. It has three speeds bot! 
forward or reverse and a tilt of ten deg 
backwards and five deg forward. 





MORE NEW PRODUCTS 
about which you should know 





Ward Leonard Electric Co. Mount 
Vernon, N. Y. has available Bulletin 
4112 Size 2 magnetic starters in a maxi- 
mum enclosed rating 25 hp, 440-550 vy, 
3 phase, 60 cycles. . . . Soldering Spe- 
cialties, Summit, N. J., introduced a 
No. 50 solder alloy, an indium-lead 
alloy (no tin) with a 600 F melting 
point. . . . Skybryte Co, 3115 Perkins 
Ave, Cleveland 14, Ohio, has cleaning 
erystals to make a solution for cleaning 
street lighting globes, glass, reflectors 
and porcelain. 

General Electric Co, Special Products 
Div, Schenectady 5, N. Y. announced an 
automatic photoelectric integrating ex- 
posure meter for intervals of 3 sec to 
60 min, operates between 50 and 400 
ft-c and on 45-w, 115-v, 50-60-cycle cir 
cuit,. . . Lincoln Electric Co, Cleveland 
1, Ohio, added to its hard facing line 
two new tubular type shielded-arc 
electrodes: Faceweld No. 1 deposits a 
chromium-carbide type alloy surface; 
and Faceweld No. 12 is used where the 
surface must withstand severe abrasion 
as well as impact. 

Leece-Neville Co, 53rd and Hamilton 
Ave, Cleveland 14, Ohio, manufactures 
an a-c system consisting of an _alter- 
nator, rectifier and regulator in ratings 
45 and 80 amp, 6 v, for use on auto- 
motive vehicles. . . . Farrelloy Co, 1245 
North 26th St, Philadelphia 21, Pa. 
developed a liquid flux for soldering 
dissimilar metals such as aluminum and 
stainless _ steel, . Kennametal Inc, 
Latrobe, Pa., has a line of bushings 
made of Kennametal Grade K6, in 12 
OD sizes ranging from %g to 1 in.; 
length and inside diameter made to 
customers’ specifications. 

Industrial Engineering & Equipment 
Co, 711 South Theresa Ave, St. Louis 3, 
Mo. has a line of industrial oil pre- 
heaters, 4.8 to 132 gph, 600 to 16,500 w 
for commercial voltages. . . . Thomas 
Associates, 4607 Alger St, Los Angeles 
26, Calif., produces a metal clamp in 
sizes from 14 to 4 in. with a V-shaped 
rubber wedge and bolt lug to carry wires 
in loose bundles. . . . Cal-Perry Corp, 
62 Franklin St, East Orange, N. J. de- 
veloped a soldering tip for electric 
soldering guns, made of chromium 
plated copper; heats in nine sec. 
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Whieh Properties 
Do You Need Most 
im 


Eleetriecal Contaets? 


N theory, the perfect contact material should 
combine non-sticking properties, low contact 
resistance, high thermal and electrical conductivity 
and resistance to electrical erosion with high 
strength and hardness. In actual practice (because 
operating conditions differ widely) only two or 


more of these properties usually predominate. 


How does Mallory produce materials in which the 
correct properties for a specific job exist? You 
can be sure it isn’t done by guesswork. Although 
Mallory has designed more than 5000 different 
contacts—has had 20 years of experience in 
metallurgy generally—it believes in rigid control. 
This control is accomplished by a series of 
electrical and micro- 


spectrographic, chemical, 


scopic tests such as you see at the right. They 
reveal the truth about chemical composition, 


grain structure, physical properties. 
MALLORY STANDARDIZED CONTACTS 


Yes, you’re sure when you order Mallory contacts. 
Furthermore, you get the benefit of Mallory 
design experience, its manufacturing facilities for 
producing every kind of contact including con- 
tact assemblies. What’s more, Mallory has develop- 
ed eight basic contact designs that meet thousands 
of typical applications—save time and money 
Send for the 


involved in designing ‘“‘specials.”’ 


Mallory Contact Catalog. 


IT’S 5000 TO 1 THAT A MALLORY STANDARD CONTACT WILL MEET YOUR “SPECIAL” REQUIREMENTS 


In Canada, made and sold by Johnson, Matthey & Mallory Limited, 
110 Industry Street, Toronto 15, Ontario, Canada 







P.R.MALLORY & CO. Inc. 





P. R. MALLORY & CO., 


Uae 





MALLORY ciecraice 


CONTACTS.  & CONTACT ASSEMBLIES 


INDIANAPOLIS 6, 


This Mallory spectrograph determines the purity and composition of 
metals and alloys. 





Here Mallory learns what happens in the electrical circuit when 
contacts are opened and closed. 





With this unit, Mallory technicians measure contact resistance, 
temperature rise, and rate of wear. 


















INDIANA 











B. W. Clark, Westinghouse, 
Elected NEMA President 


B. W. Clark, vice-president in charge 
of sales for the Westinghouse Electric 
Corp, Pittsburgh, Pa., was elected presi- 
dent of the National Electrical Manu- 
facturers Association at the annual 





B. W. CLARK 


meeting held last week in Atlantic City. 
He succeeds W. C. Johnson, executive 
vice-president of Allis-Chalmers. 

Electrical wholesaling and merchan- 
dising have been the chief interests in 
his business career, which covers a 
period of more than 41 years. In 1906 
he joined the Robertson-Cataract Elec- 
tric Co at Buffalo, N. Y. He became a 
special representative of the Westing- 
house Supply Co in 1925, and four years 
later was made general manager. In 
1932 he was made vice-president and 
director, subsequently being elected 
president of the supply company. 

Mr Clark was elected vice-president 
of the Westinghouse Electric Corp in 
1941, heading the company’s merchan- 
dising activities at Mansfield, Ohio. The 
next year he was appointed vice-presi- 
dent in charge of sales and, in addition 
to supervising the sale of electrical 
apparatus, was made responsible for 
coordinating all sales activities of the 
corporation and its subsidiaries. He 
moved his headquarters from Mansfield 
to the company’s home office in Pitts- 
burgh with this latter appointment. 


> D. Bruce MANSFIELD, partner in the 
law firm of Amerman, Mills, Mills, 
Jones & Mansfield of Canton, Ohio, has 


144 


NEWS ABOUT PEOPLE 


been named general counsel of Ohio 
Edison Co, Akron. Mr Mansfield taught 
finance and corporation law at Temple 
University and law at the University of 
California. He spent two years as a 
senior attorney with the public utilities 
division of the Securities and Exchange 
Commission. He has been associated 
with the Canton law firm for the past 
seven years. 


> James F. FamRMAN, vice-president of 
Consolidated Edison Co of New York, 
has been elected vice-president of the 
United Engineering Trustees, Inc, New 


York. 


> Cuartes T. Evans, for several years 
assistant to President C. H. Moses of 
the Arkansas Power & Light Co, Little 
Rock, has been elected a vice-president 
of the company. 


> Ros Roy MacLeop, vice-president of 
the Buffalo Niagara Electric Corp, has 
been appointed chairman of the state 
and national affairs committee of the 
Buffalo Chamber of Commerce. 





i 


TESTIMONIAL of friendships made during an active business career was the Appreciation 
Dinner given at the Nicollet Hotel, Minneapolis, to H. E. (Cy) Young, recently retired vice- 
More than 250 of his associates in business and 


president of Northern States Power Co. 





Gnuse Made Engineering 
V-P, Nantahala Power Co 


H. H. Gnuse, Jr, has been appointed 
vice-president in charge of engineering 
for the Nantahala Power & Light Co 


’ 





2 i. 





H. H. GNUSE, JR 


Franklin, N. C. Mr Gnuse became iden- 
tified with Nantahala Power in 1940 as 
assistant electrical engineer, supervis- 
ing the electrical installations on the 








civic affairs paid tribute to his contributions in developing industry and commerce through- 


out the Upper Midwest. 
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Governor Luther Youngdahl is shown presenting a bronze plaque 
























Prompt personal steel service 
‘on all orders, large or small, 
is a Ryerson tradition- 







Some types still short, but over-all 
stocks in 13 Ryerson plants are 
probably the nation’s iargest. 


Accurate cutting to your order 
is assured by modern 
Ryerson equipment. 


Over a Century of steel 
@xperience means more know-how 
applied to your steel problems. 




















PRINCIPAL PRODUCTS 


BARS—carbon & alloy, hot rolled & cold 
finished 

STRUCTURALS—channels, angles, | & H 
beams, etc. 

PLATES—sheared & U. M., Inland 4-Way 
Floor Plate, etc. 

SHEETS—hot & cold rolled, many types & 
coatings 





You get quick delivery anywhere, 
TUBING—seamless & welded, mechanical & 
because the network of Ryerson plants boiler tubes 


stretches from coast to coast. STAINLESS—Allegheny metal sheets, plates, Added Ryerson service includes 
bars, tubes, pipe, etc. a chart to guide heat treating 
—a— & accessories, wire sent with alloy shipments. 


BABBITT—and phenolic laminated bearing 
material 


MACHINERY & TOOLS—metal working & 
boiler shop 


RYERSON STEEL 


Joseph T. Ryerson & Son, Inc. Plants: New York ° Boston 8 Philadelphia 4 Detroit ° Cincinnati 
Cleveland « Pittsburgh ¢ Buffalo « Chicago « Milwaukee ° St. Lovis « Los Angeles ¢ San Francisco 
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DOUGLAS FIR POL 
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*ressure treated Douglas Fir poles have been 
for years the standard in pole line construction 
bn the West Coast. BAXCO Long-Life Douglas 
Fir poles meet ASA Specifications and are pres- 

treated with coal-tar creosote or creosote- 

pentachlorphenol solution by the empty cell 

process, 8-lb. retention, in accordance with 
WPA Specifications. 


- BAXCO Long-Life Douglas Fir poles, pres- 
sure treated from high quality Coast-type tim- 
er, will cut your maintenance costs and yield 
onger and more satisfactory service. 


Fs » Also Produced by J. H. Baxter'& Co. of 
Oregon—an associated company 
Plant and Yard—Eugene, Oregon 


Atl Baxterelo. 


333 MONTGOMERY STREET: SAN FRANCISCO 4, CALIFORNIA 
LOS ANGELES - LONG BEACH : ALAMEDA: CALIFORNIA, U.S. A. 
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Glenville and Nantahala developments, 
In 1942 he was made electrical engineer 


| in charge of the operation and main- 
| tenance of the generation and distribu. 


tion systems, the position he held until 
his recent promotion. 

Earlier in his career he was identified 
with the Tennessee Valley Authority, 
where his work involved computation 
and layout as senior draftsman in the 
electrical design department; field and 
office cost studies as junior and assistant 


| cost engineer; and installation, inspec- 
' tion, and testing work on the Gunters. 


ville, Chicamauga, and Wheeler proj- 
ects as junior and assistant electrical 
engineer. 

* 


MLA. King Rejoins Elliott 


As V-P, Engineering 


M. A. King, formerly manager of en- 
gineering, has rejoined the Elliott Co, 
Jeannette, Pa., as engineering vice- 





M. A. KING 


president, Jeannette division. Mr King, 
who had previously been with Elliott for 
27 years, was executive engineer for the 
turbine division of Worthington Pump 
& Machinery Corp for the past five 
years. 

He became identified with the Kerr 
Turbine Co of Wellsville, N. Y., in 1916. 
Elliott purchased the Kerr Turbine Co 
in 1923 and made Mr King its chief 
engineer in 1924. He moved to Jean- 
nette with the turbine department in 
1927 and became turbine manager in 
1932. In 1941 he was appointed man- 
ager of engineering for the company. 


> F. J. Hoop has been elected president 
of Ansul Chemical Co, Marinette, Wis. 
He succeeds Harvey V. Hiciey, who 
has been named chairman of the board 
of directors. Mr. Hood joined Ansul’s 
California office in 1928. He engaged 
in sales work for eight years, returning 
to Marinette in 1936. In 1938 he was 
elected secretary and treasurer of the 
company. He was made vice-president 














From Western Precipitation—the organization that pioneered the 


commercial application of Cottrell Precipitation or 





F YOU ARE ENGAGED in any phase of industry where the recovery of 

dusts, fumes, fly ash, mists, fogs or other suspensions from gases is a 

problem, you will find this new booklet on the COTTRELL Electrical Precip- 
itator helpful and informative. 


Western Precipitation pioneered and installed the first commercial applica- 
tion of the well-known CoTTrRELL Electric Precipitator—Dr. Cottrell, the inventor, 
being a member of the company. And for more than 38 years Western Precip- 
itation has consistently led in developing new COTTRELL advancements and 
techniques for recovering suspensions from gases, both wet and dry. 


This new 28 page booklet summarizes many of the basic facts you should 
know about modern COTTRELL Precipitators — the various types available, how 
they operate, principal types of electrode systems and rectifiers, shell construc- 
tions, etc. As long as the supply lasts, a free copy will be sent you on request to 
our nearest office. Ask for Bulletin No. C103. 


Blangwer questions of design engineers, plant engineers and others in- 
terested in applying Precipitators to the recovery of industrial dusts and 












© Basic types of Cottrell Electrical Precipitators. 
® Principal parts of a Cottrell Precipitator. 
® Mechanical and Electronic Rectifiers. 


® Various types of Collecting Electrodes 

(rod curtains, corrugated plates, dual plates, 

pocket electrodes, etc.). 
-® Removal of Collected Material, 
° Factors in Shell Construction (steel, concrete, brick, etc.). : 
© Operating Efficiencies and the Effect of Various Factors on. © 

Performance. ’ 

«and many other basic Cottrell facts. Write for your 
letin C103 today while supplies are adequgiel 





Western Precipitation is not affiliated with any other company in the 
field of electrical precipitation except its wholly owned subsidiaries, 
International Precipitation Corporation and the Precipitation Company 
of Canada, Ltd. Whether you are now contemplating the installation of 
a Cottrell Electrical Precipitator, or may be interested in such an in- 
sstallation at a future date, we can and will serve you in any part of the 
United States or other countries. 







WESTERN 
CORPORATION 


ENGINEERS, DESIGNERS & MANUFACTURERS OF EQUIPMENT FOR 
COLLECTION OF SUSPENDED MATERIALS FROM GASES & LIQUIDS 
Main Offices: 1004 WEST NINTH STREET, LOS ANGEIES 15, CALIFORNIA 
CHRYSLER BLDG., NEW YORK 17 « 1 LaSALLE ST. BLDG., 1 N. La SALLE ST, 
CHICAGO 2 ¢ HOBART BUILDING, SAN FRANCISCO 4, CALIFORNIA 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLOG., MONTREAL 
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in 1945. Mr Hood is a past-president 
of the Refrigeration Equipment Manu- 
facturers Association. FRANKLIN WEDGE, 
formerly eastern manager for Ansu! 
Chemical, has been appointed assistant 
to the president. He has moved from 
Philadelphia to the company’s main 
office at Marinette. 




















































> M. A. CHAPMAN, formerly president, 
is now president and chairman of the 
board, Mica Insulator Co, Schenectady. 


> Wittiam S. Epsaty, formerly presi- 
Fuses, faulty in design, and ' . a ‘ o . mete 
sear de cauees aaa Gaahe dent, is now president and general man 


thousands of shut-downs . . . ager of the Chase-Shawmut Co, New- 
TRICO ‘’Powder-Packed” Re- vapid 

newable Fuses are engineered buryport, Mass. 
to give maximum efficiency, 


LOWERS COSTS 
ALL AROUND 


ae oe si > R.S. Reynoups, Jr., has been elected 
am ° ~ “ 

“Lock Like A Vise’ and liter. president of Reynolds Metals Co, Louis- 

ally bolt the fuse & clips ville, Ky. He succeeds his father, who 

together, supplying the impor- ae 3 

tant pressure for easy flow of continues as chairman of the board. 

current. 


The new president has served as vice- 
“KLIPLOK” president and treasurer. M. M. Caskir, 


a vice-president and director, has been 


CLAMPS Reduce: elected executive vice-president, and 








TRICO © Premature Fuse Blowings. CaLviNn COGHILL, assistant treasurer, 

FUSES Give: * Unnecessary Shut-downs. was named treasurer. KENNETH MANN, 

© Three Times The Service. : ri ae oA formerly ¢ executive vice-president of 

* Tamper-proof Protection. ° Wasted Wlewstte. Tucson Steel Co, Detroit, has been 

* Low-resistance Contacts. © Doubling-up Fuse Links. made manufacturing vice-president of 
* Safe Time-lag. * Fire & Accident Hazards, Reynolds Metals. 


* Link Protection & 
support. 


. : : : » Re aie nte 
¢ Life-time Outer TRICO FUSE MFG. CO., Milwaukee, Wis. ALBERT S. Bross has been appointed 
Parts. In Canada: IRVING SMITH LIMITED, Montreal assistant general sales manager of 


WRITE FOR BUL. 1 &6 Landers, Frary & Clark, New Britain, 
renee pricing nsretnvinneiehatanymassomsniasensaistets Conn. Mr Bross has held various sales 
department positions at the company’s 


For Uniformly Better Insulation — SPECIFY home ofces for @ number of years, His 
new assignment will include activities 
Acme ELECTRICAL INSULATING VARNISHES embracing the several sales divisions, 


branch offices and field selling staffs. 

































































Viscosity Non- _ Film TBaking Range, : Pr ; 
No. Type cp.@ | volatile | increase | conventional Solvent . Applications > Lewis W. MEtzcER, vice-president of 
77°F. | % (solids | per coat, or infared - s a ee 
content) | avg. mils the Baldwin Locomotive Works, Phila- 
*145 |Cler | | 15-20 | 45 | 1.5 | 30min.toé hrs. ——-s- te delphia, has been made executive assist- 
__| thermosetting | {| |__| @ 250°-350°F.) Naphtha ant to Marvin W. Smith, executive 
1451 | Clear 40-50 | 45 2.5 18 min. to 4 hrs.| VM & P vice-president, and will assist Mr Smith 
« °350° F.| Naphth 5 mie : 
el es | Joes | ee ee eee in all phases of Baldwin’s operating 
1452 | Clear 40-50 45 2.0 30 min. to 8 hrs.| VM & P se twitiee . o . ade 
caentiee @ 230°-330°F | Naphtha |C°l! windings of all types. activities. Announ¢ ement also was m ade 
a —| — er es Armatures, stators, fields, | of the appointments of James R. Weaver 
454 12 min, to 2 hrs. . : : 
= aucmieittien on . 30 | @ese-s80°E Naphtha ga fremes, hows as manager of manufacturing, Eddy- 
ings, etc, y 
etme CEE) an oes ™ - cee ee = os See — a ° s e is] c S I > , 
175 | Clear 300-500 75 5.0 35 min. to 8 hrs.| VM & P Varnishes adaptable to tone Division, and of John “4 Newton 
thermosetting @ 250°-350°F.| Naphtha | ° re vena! and con as manager of engineering, Eddystone 
|—_—__—_____ — ee — — —|—___—_—_{conventiona - Se ; 
245 | Black 140-160 45 3.0 20 min. to 6 hrs.| VM & P | veyorized systems. Division. Both Mr Weaver and Mr 
__| Somerton |. TC  880%-950°F | Nephthe Serre ese < Newton go to Baldwin from the West- 
300 | Clear air 40-50 45 2.5 | 8-10 hrs. RRP Do inghouse Electric Corp. 
| drying @ room temp. Naphtha iDi : 
_ alate eascinitoniens a —__— |Dipping i 6G) 
1457 | Clear Baking 35-40 45 20 | 4 6 brs, aes VM & P Brushing > Epwin D. Tittson, lighting and heat- 
idizing- n PF. t . ° ° ‘ 
Solrenceties) | . epi Spraying ing engineer of the testing eet 
ey ee ee — ees ss ete = * Se ———— i y Ji is 4 1l- 
613 | Black Baking | 40-50 45 3.5 | 1 hr. @ 260°F.) VM&P of the Commonwealth Edison Co, C 
| & finishing 2 hrs. air dry Naphtha | cago, has retired after 33 years of serv- 
707 | Clear Spirit 5-10 25 0.8 25 min. air dry | Denatured ice. Under his direction since 1921, the 
= _| room temp. __| Alcohol lighting laboratory expanded its activi- 


* Also supplied in 60% solids. + Baking conditions determined by equipment available, size and construction ties to include testing and research in 
of units treated, properties required in cured varnish film, ete. : : ' 
all phases of residential, commercial 


NEW YORK ACME WIRE Sea and industrial illumination, infrared, 
PHILADELPHIA ST. PAUL induction and dielectric heating and 
ROCHESTER THE ACME WIRE CO. PRODUCTS ST. LOUIS the testing of germicidal and therapeu- 


NEW HAVEN, CT. , : : tic equipment. Mr Tillson served as 
VARNISHED INSULATIONS, MAGNET WIRE, COILS chairman of the lighting committee for 


MEMBER OF ELECTRICAL INSULATING VARNISH SECTION OF N.E.M.A. “L.° . r 
the Chicago Century of Progress. Tech- 
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vim\Troraue 
on Crane Pressure- 
Seal Valve 


Type ‘‘SM"’ 
LimiTorque 


on Schutte & Koerting 


Reducing Valve 


-. *S a oe 
LimiTorque 
on R-S Butterfly Valve 
(in tandem operation) 


Type ‘‘s"’ 
LimiTorque 
on Walworth Valve 


Toh 
Type ‘‘M’’ Type ‘'S Type ‘‘SM’* Type ‘SM 
Limi Torque LimiTorque LimiTorque fmt Cais a A 3 
on Jenkins Gate Valve é ate Va zate Valv et emerican “nain on Crane Venturi 
Cable Co. (RP&C) Gate Valve Gate Valve 


Typ **s Type_‘‘Gs"’ Type ‘‘BFM’’ 

vimiTorque Tinlternee LimiTorque LimiTorque 

ce Edwards Angle on: Deval Gate Wales on Edwards Boiler on Phillips (Henry 
'alv Non-Return Valve Pratt Co.) Butterfly Valve 


@ # 


os tampa ow. MOTOR-OPERATED VALVE CONTROLS 
) are widely used on many 


different makes of valves 
‘‘LimiTorque"’ operates by the ‘‘push of a but- 


- 


ton,”’ from either remote or nearby control 


panel . . . prevents damage to stem, seat, 


Type ‘‘M’’ Seer ene, on 24” lowa 
Gate Valv 


disc, gate or plug, because the Torque Seating 
Switch limits the torque, and thereby, shuts-off 
the motor, before trouble can occur. Thousands 


are in daily use on land and sea. 


LimiTorque Controls may be obtained 
through Valve Manufacturers. 


“Theres a Reason for Such Widespread sbeceptance 


hia Gear Oya ee Lie 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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APPROVED 


P-L ait steel, EXPANDING 
TYPE EARTH ANCHORS 


Here is the first really efficient, two-piece 
earth anchor that is of simple, fool-proof, 
all-steel, heavy-duty construction. P-L 
Earth Anchors are exceptionally rugged 
ond possess tremendous holding power. 
P-L Anchors can do a better job and can 
be installed quicker in all types of soil. 
Everyone from the engineer to the line- 
man can appreciate the ease of handling 
and installation, 


EASY TO INSTALL 


P-L Anchors come 
to you as assem- 
bled units. Built of 
two simple pieces 
of heavy steel 
plate. A few blows 
of the tamping 
bar and the sharp 
edged blades cut 
deeply and per- 
manently into 
solid, undisturbed 
earth. 


















\ 


nical director of the Ehicago Lighting 
Institute since its inception in 1930, he 
has served for 32 years in the IIluminat- 
ing Engineering Society as manager, 
secretary and chairman of the Chicago 
section, as director of the national so- 
ciety and on many of its technical com- 
mittees. In 1945 he was elected a fel- 
low of the society. Mr Tillson has also 
served on committees of the Electric 
Association of Chicago, the Interna- 
tional Commission on Illumination and 
the Association of Edison Illuminating 
Companies. 
o 


General Electric Makes 
Engineering Appointments 


George R. Prout, vice-president of the 
General Electric Co and general man- 
ager of the air conditioning department, 
has been named an assistant general 
manager of the company’s nucleonics 
department. Mr Prout will assume his 
new position Jan 1, succeeding Roy C. 
Muir, GE vice-president, who returned 
from retirement last April to head the 
department. Mr Muir will continue as a 
consultant. 

Harold F. Smiddy was named gen- 
eral manager of the air conditioning 
department, effective Nov 1, but will 
continue in his present 
general manager of the chemical de- 
partment. Mr Prout’s headquarters will 
be at the Hanford atomic energy works, 
which the company operates for the 
Atomic Energy Commission near Rich- 
land, Wash. Mr Smiddy will have head- 
quarters both at Bloomfield, N. J., and 


position of 


Pittsfield, Mass. Robert S. Neblett, 
assistant general. manager, who has 


been stationed at Hanford, will make 
his headquarters at Schenectady. where 
he will be in charge of the nucleonics 
department activities in that area. 

Mr Prout has been associated with 
the company since 1920 and with the 
air conditioning department since 1944. 
Mr Smiddy was appointed general man- 
ager of the chemical department in 
1948. From 1943 until he joined GE in 
1948 he was a partner in Booz, Allen & 
Hamilton, industrial management con- 
sultants. He is well known in the utili- 
ties field, having served as a director 
and head of the operating and sales de- 
partments of Ebasco Services, Inc. 
Earlier, he was an executive of the 
Electric Bond & Share Co and operat- 
ing manager of West Penn Power Co. 


> W. N. Goopwin, Jr., has retired after 
completing 50 years of service with the 
Weston Electrical Instrument Corp., 
Newark, N. J. Joining the organization 
in 1898, Mr Goodwin was appointed 
chief engineer and director of research 
in 1906 and was eventually elected vice- 
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president in charge of research and en. 
gineering. His fundamental engineering 
has been an important factor in nearly 
every major Weston contribution to 
electrical measurement. Although off- 
cially retired, he still served Weston as 
a consultant. 


> F.L. Lawton, formerly assistant chief 
engineer with Aluminum Co of Canada, 
Limited, has been appointed head of the 
newly formed power department of 
Aluminum Laboratories Limited. Mr 
Lawton is well known in North Ameri- 
can engineering circles, having been 
closely associated with the wartime ex. 
pansion of power and other plant facili- 
ties of the Aluminum Co, especially 
Shipshaw. He is a former Canadian 
vice-president of the American Institute 
of Electrical Engineers and has taken 
a leading part in Canadian engineering 
activities in the hydro-electric power 


field. 


> C. V. Coons, formerly general sales 
manager, is now vice-president in charge 
of sales, Rheem Manufacturing Co, Inc, 
New York, N. Y. Mr Coons is affiliated 
with the electric water heater section of 
the National Electrical Manufacturers 
Association. 


OBITUARY 


> Harvey K. Brown, 70, for many years 
general superintendent of the Malden 
(Mass.) Electric Co, died at Medford, 
Mass., on Nov 4. He joined the company 
in 1897, later becoming superintendent 
of distribution. He retired in 1946. 


> Forp H. Duss, for several years plan- 
ning engineer for the distribution sys- 
tem of the Toledo Edison Co, died on 
Sept 28 in that city after a long illness. 
He was 55 years old. Mr Dubs became 
identified with Toledo Edison in 1924 
as assistant to the system operator, sub- 
sequently becoming system operator. 


> Emit C. Hetntze, 63, retired electri- 
cal engineer with Seattle, Wash., City 
Light, died Sept 30 following a heart 
attack suffered while on a hunting trip 
near Medford, Ore. Born in Moorhead, 
Minn., he was graduated from Washing: 
ton State College and had lived in 
Seattle since 1908. He retired in 1943. 


> Turopore N. RicHarps, manager of 
the Central New York Power Corp at 
Massena, N. Y., for more than 34 years, 
died suddenly at his home in that city 
on Oct 29. He was 61 years old. 


> Cirarence H. Coe, 65, division man- 
ager for the Mountain States Power Co 
at Coos Bay, Ore., died on Oct 27. Mr 
Coe formerly served as Mountain States 
Power Co manager at Tillamook, Ore. 
















For Prompt Action 
on Economical 
Plant Extensions... 
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To the plant of a large 
midwestern utility, shown 
at right, Pritchard added 
a 10,000 KW turbo-gen- 


erator. 


Consult PRITCHARD 


Pritchard’s extensive experience with plant ex- 
pansion work assures prompt and economical de- 
sign, engineering and installation for your own 
project. 

































generator installed for 


A 5,000 KW turbo- 
a southwestern utility. 


*Examples of such installations that were devel- 
oped in their entirety by J. F. Pritchard & Co., 
are shown above and at the left. 


Expressly devoted to corporate utilities and indus- 
trial users of electric power and steam, the serv- 
ices of the Power Division of J. F. Pritchard & Co. 
are available to you immediately. If you are plan- 
ning either complete new stations, additions or 
alterations that must produce power at a profit, 
consult Pritchard NOW! 


A 7,500 KW turbo- 
generator added to 
a western plant. 





POWER DIVISION 





\ THREE \ FUNCTIONS — 


Design, Engineering, 
Construction. 








FIELDS — 
Serving the CHEMICAL, POWER, 
PETROLEUM and GAS industries 
as well as providing specialized 
EQUIPMENT for all industries. 
t NEW YORK 


TULSA a ese ee oe, at Sm ee ee de ee et ee | a 
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MANUFACTURERS and MARKETS 





“te. 


SALES MEETING of Murray Manufacturing Corp held recently in Brooklyn gave sales force a chance to get a thorough grounding in 
company’s products and latest developments made in them. Opportunities offered by the expansion of electric utilities were also stressed 





Lightning-Operation Data 
Compiled by Ohio Brass 


Data on the lightning performance of 
typical high voltage transmission lines 
throughout the world have been com- 
piled in a book by the Ohio Brass Co. 
Statistics in the volume were obtained 
from a survey by the company in 1947 
and 1948 and embrace 54 complete 
lightning reports on 74 different lines 
owned by 44 power companies. 

The book offers no interpretation of 
the facts and draws no conclusion 
the data. However, a reader is 
likely to draw at least four conclusions: 


from 


1. Transmission lines operating in 
the United States have generally better 
lightning performance—average light- 
ning outages per 100 miles per year— 
than similar lines in foreign countries 
for which data are 

2. While outages per 100 miles for 
individual lines in the U. S. range as 
high as 12, the average for all lines in 
the U. S. falls between 2 and 3. 

3. Lines on which the shielding angle 
of overhead ground wires is large usu- 
ally have higher than average outage 
rates. However, not all lines with above 
average outage rates have large shield- 


given. 


ing angles. 
1. Tower top configuration of lines 


152 


of the same preferred nominal voltage 
rating vary widely. Literally there are 
almost no two lines alike. 

Lines for which data are given are 
grouped in six classifications according 
to preferred nominal system voltage. 
These groups are 69, 115, 138, 161, 230 
and 287.5 kv. 

The following data are given on each 
l'ne: Comnvany name, location of line, 
voltage. length, years of operation, gen- 
eral direction, terrain, annual storm 
days, conductor, ground wire, mid-span 
separation, suspension insulators, nor- 
mal tangent span length, arcing horns 
or rings, tower footing resistance, coun- 
terpoise, type of system, impulse in- 
sulation, normal total time to clear 
ground fault, ground fault neutralizer 
or protector tubes, arcing damage to in- 
sulators or conductors, average annual 
lightning outages, average annual light- 
ning outage per 100 miles. 


Opens New Tulsa Office 


Cutler-Hammer, Inc, Milwaukee, has 
opened a new branch sales office at 533 
Mayo Building, Tulsa, Okla. B. R. 
Stratton will manage the new office as a 
branch of the company’s Dallas district 
sales office. 


Must Spend $16 Billion 
to Meet Power Demands 


Public utility companies in_ the 
United States will have to spend about 
$16,000,000,000 in the next ten years, 
for new and improved generating and 
distribution facilities, according to 4 
prediction made by Tomlinson Fort, 
manager of central station sales for the 
Westinghouse Electric Corp in a recent 
address at Pennsylvania State College. 

Production of electric power in this 
country must be increased from slightly 
over 250 billion kwhr to 430. billion 
kwhr to supply a demand that will 
nearly double within the next decade 
An expansion of the generating cap 
city of this country from 52 to over 
95 million kw will be required to pro- 
duce this power. In money this means 
that the electric power business of the 
United States probably will have to 
double its investment over a period 0! 
the next ten years. 

\ recently completed Westinghouse 
survey of the outlook for the electri¢ 
power industry indicates that residential 
use of electricity in this country will 
increase in the next ten years from al 
average of 1,438 kwhr per home 
2,400 kwhr. 

More than 6,000,000 new customers 
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we never scrap any POLE 
STAR* Core and Coil units. 
It’s much more economical 
to repair or replacea 


_ damaged coil.” 


That's right, Georgel It’s a simple matter to remove the POLE STAR core 
from the coils and then reassemble the entire unit. No special tools are 


















needed, and what is more, the core can be restacked without fear of en- 
countering high core loss or high exciting current. The POLE STAR core 
is designed and constructed in such a manner that the annealed steel need 
not be bent beyond its elastic limits. This outstanding construction feature 
, of Pennsylvania's POLE STAR Transformer enables a coil to be quickly 


i § and cheaply replaced if it is damaged by lightning or by being too heavily 


Embodying a new wound core design 
overloaded. with an inherent low exciting current, 
POLE STAR Transformers are made 
in sizes 25 Kva and below, 14400 
volts and below, single phase, 60 
cycles, OISC, conforming to EEI- 
NEMA ‘Standards. 


“Peas 


. —_ | let the POLE STAR be your guide 
. = q pi can be reassembled a 


into coils without increasing Coils with part of core Product Safe 
0- ; core loss or exciting current. laminations in place. 





; LAMINATIONS Each peeehation forms ™ own = ae flux ~ . oF: Thrifty 
| cross from one turn to the next. ere the two ends o 
to —— individual laminations come together, they are overlapped. Long And 
Di eee 6 This 100% additional cross-section at the lap reduces 
the density and prevents a concentration of flux. Experience Reliable 













PUMNSTLV AMA 


POLE STAR 


‘RANSORER 





PITTSBURGH 12, PENNS} 
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FIBERGLAS 

TREATED TUBINGS 
ARE MADE TO 

EXACT SPECIFICATIONS 


National Fiberglas tubings are woven and 
treated in the National plant, on automatic 
machines which place each thread under 
precisely controlled tension and impregnate 
each strand to exactly the desired degree. 


Thus the Fiberglas base invariably de- 
livers the maximum in resistance to heat 
and corrosion damage, and precision im- 
pregnation insures strict uniformity of per- 
formance. 


National treatments range from light to 
heavy saturated with conventional or sili- 
cone varnish. All standard sizes are avail- 
able promptly from stock. 


Send for our treated tubing sample folder. And keep in mind — 
when you specify National Treated Tubing you specify dependability 








NATIONAL FLECTRIC (COIL COMPANY 
sapaalbabeti ae 


a a nee Veeeae) 
ecre 5 


OHIO, U.S. As 


SIGNING + SEP AIRING 








ANOTHER STEP IN THE PROGRESS AND GROWTH [25 


OF VICTOR...OUR NEW, MODERN KILN NO. 3... 










For DEPENDABLE Insulators 
Specify \VVICTOR 


Hicu tension porcelain insulators made at Victor have passed the 
most severe tests on countless types of installations during the past 
50 years. For safety, service and satisfaction, specify “Victor.” 
We are doing our utmost to maintain dependable deliveries. 




















LOOK FOR 
_ THIS SYMBOL 











VICTOR 


BIRTHPLACE OF 
HIGH-VOLTAGE 


INSU LATO one ian Victor, N.Y. 


FIRSa WET PROCESS 
INSULATORS 
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have been added to utility systems since 
the war ended. More than 4,000,000 
farms now are connected to distribution 
lines, and in the next five years this 
number will reach 5,000.000, or 90% 
of all occupied farms. 


Insulating Materials Sales 
Increase 10% in August 


Sales billed on electrical insulating 
materials during the month of August, 


1948, moved upward, according to 


TALL 
LLL ML LCL 


Average Month 1150 
/936=/00 

: BBs Sek 

EL Tee cs 


en ho teers 
OE Xe) 


figures released by the National Elec- 
trical Manufacturers Association. The 
index advanced to 354 323 in 
July, an increase of 10%. 

In August, 1947, the index stood at 
320, this year’s figure representing an 
increase of 11%. 


from 


“Steam for Power” Film 


Announcement has been made by the 
Babcock & Wilcox Co, New York, of the 
release of a new 16-mm _ educational 
film, “Steam for Power,” which depicts 
the development and application of 
modern steam boilers. The sound-color 
film has a running time of 41 minutes. 


It will be availabie on Dec 1, 1948, 
free of charge, to engineering and 


other professional societies, engineering 
schools, civic organizations, and groups 
interested in power generation and utili: 
zation. Written requests should be made 
to the Advertising Division. Babcock & 
Wilcox Co, 85 Liberty St, New York 6. 


Electrical Company Moves 


Change of address for the general 
offices of the United Manufacturing & 
Service Co of Milwaukee, Wis.. has 
been announced by Halbert W. Hoard. 
president. This move consolidates the 
offices and the enlarged plant at 409 
South Sixth St. Milwaukee 4. 
































“Under Conditions That Kill 
Ordinary Wire Fast, 
This Wire Lasts Years” 


Says Mr. T. F. Bannon (right) Chief Electrician 
at Bird & Son, ‘‘Rockbestos 600 Volt A.V.C. 
lighting wire withstands the baking heat and high 
humidity our conditions impose on it. It doesn’t 
bake brittle, crack or flow. It isn’t damaged by 
the constant condensation. In short, it lasts 
years longer under these rigid conditions than 
we could hope for with ‘ordinary’ wire. I’ve 
used Rockbestos A.V.C. for over 20 years... 
and it hasn’t ever fallen down on a job for me 
yet! What electrician could ask for more?” 








In the paper plant of Bird & Son, inc., East men are turning to Rockbestos for sure per- 
Walpole, Mass., temperatures in this paper ma- formance under exacting conditions. 
chine dryer hood run a constant 135° to 140°F., 


with relative humidity often as high as 65%. 
Conditions like these mean a quick end for ROCKBESTOS PRODUCTS CORP. 


lighting wire not specifically engineered to do NEW HAVEN 4, CONN. 


the toughest jobs as dependably as the easiest NEW YORK CLEVELAND DETROIT CHICAGO 
ones. Which is why more and more alert plant 


ROCKBESTOS 
——__"—— 


PITTSBURGH ST.LOUIS LOS ANGELES OAKLAND, CAL. 


Your copy of our new 96- /< 
page catalog is ready. \ 
. Write for it. 





j THE WIRE WITH PERMANENT INSULATION 
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DIG HOLES with your tne truck AND CREW 


Rena macs 


® Digs a straight hole from any truck position 



















































* Adjustable for clean holes to 8 ft deep 
Interchangeable augers 9" to 16" diameter 
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© Low cost—low upkeep—highly dependabie a 
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THE Tel-E-Lect Pole Digger is 

built for tough jobs at hard-to- 
get-at-places. The same truck 
that is now used for setting poles 1g 
can also be used for drilling holes. os 
A single bolt attaches the digger 
to the truck. It works suspended 
from the derrick and is raised and 
lowered by the winch line. Pow- 
ered by the truck motor through a power take- 
off, its shafting extends to the rear of the truck. 
Under average conditions, a two-man crew can 
dig and set a pole in five minutes. Some utilities 
have dozens of these low-cost diggers in use. We 
can supply a complete kit to power-dig with your 
truck. Write for our descriptive circular. 


TEL-E-LECT PRODUCTS, Inc. 
9603 Minnetonka Blvd., Minneapolis 16, Minnesota 





K E E & TRANSFORMER HOUSING 


For 4 Transformers... 








. . « 2 CURRENT 
... 2 POTENTIAL 


No. 3624-14 


@ The two potential transformers rest 
on shelf which slopes to front of hous- 
ing—gives added clearance, makes in- 
stalling and replacing easier. 


@ Accommodates high insulation types 
of GE & Westinghouse transformers, 
ratio 20 to 1, 2300-volt primary. 


@ Mounting-bar which supports the two 
current transformers may be attached 
vertically or horizontally. 


@16-Gauge galvanized sheet steel, 
welded construction throughout. Doors 
hinged, both sides, with hold-backs and 
latch. 


®@ Knockouts for insulator bushings are 
spaced to coordinate with current trans- 
formers mounted either in vertical or 
horizontal position. 











Manufacturers of Meter Boxes, Pull Fuse Switches, 


Meter Test Blocks, Portable Handi-Lites. 
Write for FREE Catalog and Prices 


F. D. KEES MFG. CO. ora ema ' 
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RECENT RATE CHANGES 


Connecticut Licut & Power Co has 
petitioned the State Utilities Commission 
for a $3,600,000 electric and gas rate in. 
crease. President R. H. Knowlton has 
stated that the company must have this 
additional revenue to carry out its $50,000,- 
000 construction program in the next three 
years, in addition to $27,000,000 expended 
in the past three years. The program covers 
all kinds of equipment from generators to 
distribution facilities. The proposed rate 
increase averages about 10%. For cus- 
tomers using 40 kwhr per month the in- 
crease will run from a present charge of 
$2.18 to $2.36. The customer using 100 
kwhr per month will pay $4.43, an increase 
of 45 cents. The company serves two-thirds 
of the Connecticut area. 


SAVANNAH Exectric & Power Ce has 
asked the Georgia Public Service Commis- 
sion for authority to increase residential 
power rates in the Savannah area by 11.2%. 
The increase would bring the company an 
estimated additional $157,000 annually. The 
company requested that commercial rates 
be raised 10.7% for an additional $155,000 
annually and a 24.6% increase in water 
heating rates for an additional $30,825. It 
was estimated the company would derive 
$33,000 additional annual revenue from cus- 
tomers now served under commercial rates 
schedule who would change to industrial 
rates in order to get a smaller increase. 


Citizens Utiities Co, Nogales, Ariz. 
won a decision recently when the Arizona 
Corporation Commission denied the City of 
Nogales a rehearing on a recent 10% in- 
crease in electric rates granted the utility. 
In rejecting the city request, Wilson T. 
Wright, commission chairman, and William 
Brooks, member, declared, “no good cause 
or reason has been shown or exists for 
granting the rehearing.” 


NAPOLEON, Onto, Boarp oF PuwBLIc 
AFFAIRS increased electrical rates 10% on 
Nov 1 and water rates 10% on Jan 1, be- 
cause operating expenses of the plant ex- 
ceed income and no funds are left for 
improvements and repairs. After the in- 
crease becomes effective, the rates will be 
the same as they were in 1938. The new 
rate increase will bring in additional rev- 
enue of between $3,000 and $4,000 a month. 


Menarp Exectric Cooperative, Peters- 
burg, Ill., has announced a new schedule 
of electric rates which puts into effect a 
28% increase for farm and home users of 
more than 400 kwhr bimonthly. Other 
brackets remain unchanged. The bimonthly 
rate under the new schedule will now be 
1.6¢ per kwhr as compared to the pre 
vious figure of 1.25¢, which is equivalent 
to a 28% raise for the 200 kwhr bracket. 
The board of directors of the cooperative 
told its users that the new rate schedule 
resulted because of “mounting costs in the 
delivery” of electricity to its consumers 
and to maintain a sound financial condition. 
Another change by the board was to include 
the state 3% utility tax in the new rate 
schedule. Formerly the tax was added to 
the consumer’s energy bill. 


GeorciA Power Co’s rate case, involving 
an approximate 10% increase in electric 
rates, has been reopened before the state 
Public Service Commission. 





you CAN create: -- - 
THE PROPER MOOD 


POWERSTAT Dimmers — dimming, STORES 
brightening or blending light — can help 
create the proper mood. In stores, it makes 
merchandise more appealing, keeps person- 


nel alert and cordial. In hotels, the air of HOTELS 
luxurious living and fine service is en- 

hanced by proper lighting treatment. In 

cocktail lounges and restaurants, changing LOUNGES 


light treatment adds profitable dollars to 
beverage and food checks — _ increases 
clientele and promotes repeat business. 


The art of using light to create desired THEATRES 
effects and moods stems from the theatre, 
where POWERSTAT Dimmers give 
smooth, precise control. In churches, the 
judicious use of light — controlled by 
POWERSTAT Dimmers — can intensify 
the atmosphere of dignity and reverence. 
And school auditoriums, gymnasiums and CHURCHES 
play stages, made more interesting through 

POWERSTAT Lighting Control, increase 

rental revenue and frequency with this 

modern economical equipment. SCHOOLS 


by using POWERSTAT 
LIGHT DIMMING EQUIPMENT 


POWERSTAT Dimmers, versatile in application, steplessly dim 
any number of lamps up to rated load from complete black-out 
to full-on. They dim by transformer action without heat loss — 
handle incandescent or cold-cathode installations with equal 
economy, efficiency and precision. 

Designed for manual or motor-driven operation, for direct or 
remote control, POWERSTAT Dimmers are available in numer- 
ous standard units to meet your specific requirements. 

Write today for helpful, detailed information on POWERSTAT 
Light Dimming Equipment. 


5118 Demers Avenue, Bristol, Connecticut 


Mo aaiaiie 


BRISTOL, CONNECTICUT 









Powerstat Variable Transformers @ Volthox A C Power Supply @ Stabiline Voltage Regulators. 
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RESTAURANTS 











Every instrument listed below was originally 
developed to meet someone’s problem—to fill 
a need. We want to know about your instru- 
ment problem, no matter how impossible of 
solution it seems, or how trivial. Our research 
department is continually seeking for answers 
to the questions industry asks. 


@ INSULATION TESTING: 
our Vibrotest in 36 models. 


e A.C. VOLTAMMETER: 
3 volt ranges, 8 current ranges. 


@ INSULATION BREAKDOWN: mS 
9 models; meet A.S.T.M., A.LE.E, 
Specifications. 


e “DONUT” CURRENT TRANSFORMERS: 
45 models, 25 to 133 cycle frequencies. 


e LIMITS BRIDGE: E 
Production Line Resistor Testing. 


e GROUND RESISTANCE TESTING: 
2 models, 9 ranges—no cranking. 


e GEOPHYSICAL PROSPECTING: 
For accurate horizontal and _ vertical 
strata mapping and surveying. 


@ HAND TACHOMETERS: 
6 models, 9 ranges, direct reading. 


@ KEELER POLYGRAPH: (Lie Detector) 


@ PHASE SEQUENCE INDICATOR: 
2 models, 115, 230, 460 volts. 


e SOIL ee METER: 
—30,000 ohms per cubic centimeter. 


These and many more instruments have 
been developed by competent engineers in our 
modern laboratory. 


Bulletins available on request. 


¥; 
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221-C S. Green St., Chicago 7, 





U. S. Patent No. 1,933,555 


SOLDERLESS 
WIRE CONNECTORS 
FAST! EFFICIENT! ECONOMICAL ! 


STRIP ENDS! 


THAT'S ALL WITH SCRU-ITS! 


SOLAR ELECTRIC CORPORATION 


WARREN PA 
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MANY TYPES AND SIZES 


WRITE for 54-page 
illustrated catalog. 


COPPER TUBE 
& PRODUCTS, Ine. 


Illinois 





Pulp Products Department 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Ave., New York 17, N.Y 


ANTI-CORROSIVE PAINT 


Ore 


LEAD & ALUMINUM PAINT 


Simplify Maintenance 
Give Maximum Protection 


Cibo inc. 


HACKENSACK, N. J. 









ey 


NEW ELECTRICAL CONSTRUCTION 





NEW ELECTRICAL construction 
projects announced by private and 
government utility systems involy- 
ing more than $70,000. Also listed 
are major industrial and construc- 
| tion jobs where electrical work is 
| ineluded. 


UTILITIES 


Proposed Construction 


Ia., Ames—U. S. Atomic Energy Comn., 
Iowa. Area, aan plans by Tinsley, Hig- 
| gins & Lighter, 526 Liberty Bldg., Des 
| Moines, research bldg. at campus of lowa 
| State College, $1,750,000. 
| Kansas—Coffey Co. Rural Electric Co- 
operative Assn., Inc., J. Myers, mer, 
Burlington, labor only 201.8 mi. rural 
distr. lines, 1l-phase, 2-wire, Coffey Co., 
Proj. Kan. 26 H and K, Approx. $80,000. 
Flora Eng. Co., 821 E. 17 St., Cheyenne, 
Wyo., engr. 

Md., Cumberland—Kelly Springfield, Tire 
Co., Cumberland, plans by Sergent & 
Lundy, 140 S. Dearborn St., Chicago, IIL, 
power plant imprvs. $1,000,000. 

Missouri—Webster Electric Co-opera- 
tive, Marshfield, 389.54 mi. rural distr, 
lines, Webster, Dallas, Christian and 
Greene Counties, $375,000. F. Horton & 
Co., Lamar, engrs. 

Neb., Auburn—Bd. P. Whks., Frank 
Swain, mgr., Auburn, power plant altera- 
tions and addnl. power equip. $135,000. 
H. S. Nixon & Son, W. O. W. Bidg,, 
Omaha, engrs. 

New York Bd. Transportation, 250 
Hudson St., New York, Zone 13, furnish- 
ing, installing power equip. for Queens 
Line, Hillside Ave. exten. IND Div. 
(Equip. Contr. P-42), Queens Co. 

North Dakota—Oliver-Mereer Electric 
Co-operative, Hazen, 688 mi. rural distr. 
lines, Oliver Co. $1,055,000. 

Oklahoma—Kiamichi Electric Co-oper- 
ative, Wilburton, 354 mi. rural distr. lines 
and completing previously approved 
constr., Latimer Co. $765,000. 

Pa., West Mifflln—General Motors Corp., 
Fisher Body Div. General Motors Bldg 
Detroit, Mich., stamping plant, main mfg 
bldg., craneways, power plant, adminis- 
tration and offices, Canden Hall Rd 
$5,000,000. Argonaut Realty Co., 310 Re- 
search Bldg., Detroit, Mich., engr. 

Texas—Fannin County Electric Co- 
operative, Bonham, 225 mi. rural distr 
lines, sys. imprvs. and 41 mi. tie lines 
Fannin Co. $560,000. 

Tex., Beaumont—Gulf States Utilities 
Co., 362 Liberty St., Neches Steam Power 
Station expan. $4,000,000. 

Tex., Belton—Brazos River Transmis- 
sion Electric Co-operative, Inc., 902 Ami- 
eable Bldg., Waco, power plant, incl 
grading, roads; surface drainage; storm 
sewers; sanitary sewers, water lines: 
railroad switch tracks; elevated water 
steel storage tank and tower, near here 
$650,000 available. Laramore & Douglas 
Inc., 79 E. Adams St., Chicago 3, IIl 
ener. ; 

Tex., San Antonio—City Public Service 
Bd., 201 N. St. Marvs St., reconstructing 
Comal-Grandview sub-station, $200,000; 
2 new electric power sub-stations in out- 
lying new dists., $163,000. 

Tex., San Antonio—City P. Service Bd 
201 N. St. Marys St., expan. natural gas 
mains and laterals into outlying new 
dists. and existing old dists. new and 
pipe replacements, $892,000; constructing 
electrical transmission imprvs. mostly re- 
habilitation, replacements in various lines 
or sections of lines, $349,000; installing 
new 10 to 18 in. natural gas sys. feeder 
lines mostly into outlying new dists., 
$377,200: electric transmission _ lines 
through Comal-Grandview sub-station into 
new outlying dists., $174.000; street 
lighting area in new outlying dists., 
$80,000: electrical distr. lines, in outlying 
dists. $1,608,000. 











Low Bidders & Contracts 
Awarded 


Arizona-California-Nevada — Bureau 
Reclamation, Dpt. Interior, Bldg. 1A, 
Denver Federal Center, Denver, Colo. 


fabrication, installation one 82,500 kva. 
generator for Unit A4, Hoover Pow! 
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HE new 1948-49 edition of 

ELECTRICAL CATALOGS 
combines more pertinent buy- 
ing information covering thou- 
sands of electrical and allied 
products and materials than 
has ever before been offered in 
a single package. 


VF YOU are not receiving annual edi- 


tions of the ELECTRICAL CATALOGS—and are 


responsible for selecting, specifying or buy- 
ing electrical and allied products — send a 
request on your company letterhead, giving 
your full name and title, to: 
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r PRE FILED 


2G: AL #% ELECTRICAL #4 


CATALOGS or NF: 0) eh 


Here you can find— 


...in-an easy and instantly accessible form 
— up-to-the-minute descriptions, detailed 
specifications and illustrations of the products 
of more than 150 leading electrical equip- 
ment manufacturers. 


* 
Here you can get FACTS— 


. .. edited and arranged for maximum con- 
venience — covering capacity ratings, elec- 
trical characteristics, code classifications, ap- 
plication data, etc., you need to make fast, 
intelligent selections of the right products and 
materials to meet your requirements. 


* 
Here you can locate— 


. .. in the Classified Product Directory section 
— the names and addresses of ALL known 
manufacturers who are recognized as regular 
sources of supply for all types of electrical 
and allied products. 


McGRAW-HILL CATALOG SERVICE 


330 West 42nd Street * New York 18, New York 
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To help you... 
Install, maintain 
and operate 


Here are hundreds of 
detailed descriptions, 
rules, methods, wiring 
and practical data. 


You'll be able to solve 

every-day electrical 

problems right on-the- 

spot with the help of 

this great guide. It 

ives you all the usable 

bene you need for the selection, installation, op- 

eration, care and proper application of electrical 

apparatus and materials. Contains complete data 

on wires and cables, splicing, installation and 

care of motors, capacitors, lighting equipment, the 

latest information on electron tubes and circuits 

and their application in industry. Imagine how 

much this information means to you . . . in 

increasing the number of jobs you can handle, 
efficiency, advancement, and time, energy and 

effort saved. 


New Sixth Edition—]ust Out 


AMERICAN 
ELECTRICIANS’ 
HANDBOOK 


By Terrell Croft 
Revised by CLIFFORD C. CARR 
1734 pages, 1327 illus, over 400 tables 
$6.00 


With this trouble-shooting book at your finger- 
tips you'll see how quickly work problems can 
be simplified. In easy to understand language 
you are given the right facts in the way you 
want them thoroughly indexed for quick 
finding. It covers everything from explanations 
and Tefnitions of fundamentals to suggestions 
and ways for remedying the troubles of electrical 
equipment and maintaining high operating effi- 
ciency. It presents the kind of practical informa- 
tion that helps all practical electrical men — 
wiremen, contractors, linemen, plant superintend- 
ents, operators, construc- 
tion engineers and others. 


CONTENTS 

¢ Fundamentals of Elec- 
tricity * Properties and 
Splicing of Conductors 
@ Circuit and Circuit 
Calculations * General Electrical Equipment and 
Batteries * Transformers ¢* Electron Tubes 
and Circuits * Generators and Motors * Out- 
side Distribution * Interior Wiring °¢ Electric 
Lighting * Wiring Tables 


Bigger and Better 

New 6th Edition— 

In Accordance with 
1947 National 
Electrical Code 


10 DAYS’ FREE EXAMINATION | 


McGRAW-HILL BOOK CO., Inc., 

330 W. 42nd St., N. Y. 18 

Send me Croft's AMERICAN ELECTRICIANS’ 
HANDBOOK for 10 days’ examination on approval. 
In 10 days I will remit $6.00 plus a few cents 
postage or return the book postpaid.* 


Company 
W-11-20-48 


* SAVE: We pay mailing costs if you send 
cash with order. Same return privilege. 


Position 
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Plant, Boulder Canyon Proj., Spec. 2453, 
to Allis-Chalmers Mfg. Co., Continental 
Oil Bldg., Denver, Co., $1,308,661. Bids 
10/26, awarded 11/2. 

IHinois—Spoon River Electric Co-op- 
erative, Canton, Oct. 12, labor only 44 
mi. 69 kv. transmission lines, three 69 kv. 
substations, Fulton Co., from A. A. Elec- 
tric Co., Cicero, $85,818. 

Ill., Chicago—St. Francis of Rome, Sis- 
ters of Charity of Incarnate, 1431 S. 
Austin St., Cicero, 2 and 3 story, brick, 
rein.-con., steel school and power plant, 
to Van Etten Bros., 11024 S. Michigan 
Ave. Est. $700,000. 

Kentucky—U. S. Eng., 306 U. S. Court 
House, 7 Ave. and Broadway, Nashville, 
Tenn., furnishing, del. alternating current 
generators, 50,000 kva., Wolf Creek Power 
House, Cumberland River, near James- 
town, Inv. No. Eng. 40-058-49-9, to Gen- 
eral Electric Co., 1 River Rd., Schenec- 
tady, N. Y., $5,113,801. 

Montana—Bureau Reclamation, Dpt. In- 
terior, Bldg. 1A, Denver Federal Center, 
Denver, Colo., Oct. 28, two 37,500 kva. 
transformers and three 115,000 volt light- 
ning arresters, Hungry Horse Proj., Spec. 
2379, from Westinghouse Electric Corp., 
Gas & “lectric Bldg., Denver, Colo., 
$124,952. 

New York—tTriborough Bridge & Tun- 
nel Auth., 10 State St., New York, Zone 
4, Nov. 4, electrical work for Brooklyn- 
Battery Tunnel, Contr. BBT-12 from 
Fischback & Moore, Inc., 226 E. 41 St., 
New York, Zone 17. $1,292,000. 

Ore., The Dalles—Northern Wasco Util- 
ity Dist., The Dalles, Nov. 4, electric 
distr. facilities within The Dalles area, 
from Montgomery Electric Co., 1001 S. W. 
5 St., Portland, $80,396. 

South Dakota and Nebraska—Bureau 
Reclamation, Dpt. Interior, 504 Conroy 
Bldg., Casper, Wyo., constructing Fort 
tandall-O’Neill 115 kilovolt transmission 
line, Transmission Lines Unit, Missouri 
tiver Basin Proj., near Fort Randall, 
S. D. and O'Neill, Neb., Spec. 2466. 

Wash., Odair — Bureau Reclamation, 
Dpt. Interior, Bldg. 1-A, Denver Federal 
Center, Denver, Colo., one 12,500 kva. 
generator for station service unit L S-3, 
Columbia 3asin Proj., Grand Coulee 
Power Plant, Spec. 2343, to Westinghouse 
Electric Corp., Gas and Electric Bldg., 
Denver, Colo., $170,151. Bids 9/23. 

Wisconsin—Price Electric Co-operative, 
Phillips, 165 mi. rural distr. lines, Price 
Co., to Malone & Inman, Inc., Phillips, 
$109,397. Bids 10/26. 


INDUSTRIAL, COMMERCIAL & 
PUBLIC BUILDINGS 


Proposed Construction 


Ill., Chieago—Suburban Cook Co. Tuber- 
culosis. Sanitary Dist., 1126 N. East Ave., 
Oak Park, plans by Schmidt, Garden & 
Erickson, 104 S. Michigan Ave., 3 tuber- 
culosis hospitals Cook Co. $6,000,000 bonds 
voted. 

Michigan—U. S. Eng., 609 Federal Bldg., 
Detroit, 10 story, rein.-con., brick, lime- 
stone 500 bed hospital, service bldg., ete. 
$10,000,000. Harley, Ellington & Day, 1507 
Stroh Bldg., Zone 26, engrs. and archts. 

O., Cincinnati—Bd. Educ., 216 E. 9 St, 
voted $12,500,000 bonds, schools. 

Pa., Ambridge—General Motors Corp., 
Fisher Body Div., General Motors Bldg., 
Detroit, Mich., blanking plant alterations, 
Old American Bridge Navy Plant, general 
alterations to convert war surplus plant 
for blanking steel for automobile bodies. 
$2,000,000. 

Va., Virginia Beach—W. Taylor John- 
son Assoc., 201 E. Plume St., Norfolk, 
plans by T. David Fitz-Gibbon, Royster 
Bldg., Norfolk, 16 story, 272 unit, con- 
crete, steel, brick Mayflower Apartments. 
$2,500,000. 


Low Bidders & Contracts 
Awarded 


Pa., Cheltenham—Widener Park, Inc., 
c/o James G. Ludwick, archt., 6403 Mar- 
ket St., Upper Darby, apartment develop- 
ment, Washington Lane and Cheltenham 
Ave., separate contracts. $16,000,000. 

Tex., Port Lavaca—Aluminum Co. of 
America, Point Comfort, via Port Lavaca 
P. O., (1st unit) aluminum mfg. plant, 
for 3 pot rooms or more of 4 structures 
each: administration bldg.; 3 masonry 
engine houses; cafeteria; store bldg.; 
incl. addnl. plant constr. to above, to 
Consolidated Western Constructors, Inc., 
5201 Fannin St., Houston, Approx. §$9,- 
500,000. Est. $3,000,000. 


CATALOGS + BULLETINS 


@ COMPOUNDS: Contained in a 24- 
page booklet are important physical 
characteristics of materials in eleven gen- 
eral categories, some being inpregnating 
and dipping waxes, cable saturating and 
finishing waxes, synthetie ceresines, pot- 
ting compounds, rubber seals, also dry 
and storage battery seals. Mitchell-Rand 
Insulation Co, 51 Murray St, New York 
Ts os 


@ UNIT SUBSTATIONS: A _ 20-page 
planning and engineering guidebook, 
11B6895, provides dimensional and _ ar- 
rangement information to enxble indus- 
trial unit substation users to determine 
space requirements as soon as the unit is 
specified. Allis-Chalmers Mfg Co, Mil- 
waukee 1, Wis. 


© CRANE: Hydro-lift truck crane con- 
vertible to shop erane with 45-in. boom; 
lifts 2,000 lb, 77-in. in 37 see. Descrip- 
tion, specifications and applications given 
in leaflet. Cardinal Corp, 1835 University 
Ave, St. Paul 4, Minn. 


@ TRANSFORMERS: Bulletin 1648 
outlines a new base designed for single 
and 3-phase transformers, 167 kva and 
larger, and illustrates the ease of jack- 
ing, pulling and tipping the transformer. 
Pennsylvania Transformer Co, Box 6208, 
Pittsburgh 12, Pa. 


@ RECTIFIERS: An 8-page catalog de- 
seribes, illustrates and gives engineering 
data on a line of selenium rectifiers 
(range 6 to 28 v, maximum 4000 amp in 
single cabinet) for electroplaters, elec- 
typers and anodizers. Richardson-Allen 
Corp, 15 West 20th St, New York, N. Y. 


@ LUMINAIRES: A catalog 
48-N gives descriptions, specifications, 
engineering data and uses on the com- 
pany’s line of fluorescent luminaires, trof- 
fers, strips, and companion incandescent 
equipment. Pittsburgh Reflector Co, Oli- 
ver Bldg, Pittsburgh 22, Pa. 


52-page 


@ POWER TUBES: An 8-page bulletin 
tabulates data on more than a score of 
power and transmitting tubes with rated 
plate dissipation ranging from 20 to 175 
w. Sylvania Electric Products, Ine, Em- 
porium, Pa. 


@ INDICATOR: For solder tin content 
indicator model 2870, bulletin D700-1 con- 
tains specifications, explanation of the 
method of determining tin content of a 
solder batch. Wheeleo Instruments Co, 
Harrison St and Peoria St, Chieago 7, Dl. 


@ MOTORS: A 4-page bulletin PB- 
7000-2 describes the Fabri-steel, squirrel- 
cage induction motors built in sizes 150 
to 1000 hp. Nineteen illustrations and 
one line drawing show construction de- 
tails. Elliott Co, Technical Data Dept, 
Jeannette, Pa. 


@ WIRE AND CABLE: Handbook and 
Catalog 10-F gives engineering data, illus- 
trates and describes wires, cables and 
flexible cords designed for use where con- 
ductors are exposed to heat, corrosive 
fumes, grease, oil or fire hazard. Rock- 
bestos Products Corp, 285 Nicoll St, New 
Haven 4, Conn. 
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